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TEMPERATURE EQUALIZATION FOR THE RELIEF 
OF PAIN * 


An Experimental Study of the Relation of Thermal Gradients to Pain 








HERBERT S. WELLS, M.D. 
MINNEAPOLIS 








The effects of temperature on pain have not been adequately studied, 
yet the use of heat for its analgesic properties is everyday practice in physical 
medicine. In order to combat the accusation that physiatrists practice un- 
scientifically and to meet the further charge that their heat treatments are 
successful chiefly because “warmth is comforting” and because the heating 
is accompanied by a “laying on of hands” they have been forced, so far, to 
speculate as to the way heat really works. The well known physiologic 
effect of heat to increase blood flow has been seized upon as a likely reason 
for its analgesic effects, though there is really little evidence that deficient 
blood flow has anything to do directly with those types of pain which re- 
spond well to heat. While it may be contended that heat works just as 
well to relieve pain whether one understands its action or not, it can also be 
argued that if its action were understood methods of treatment could prob- 
ably be improved and at the same time much needed evidence could be pro- 
vided for the skeptical that physical medicine is not quackery. 















The simple observations to be reported point to a clearcut explanation 
of some of the relations of pain to temperature. Although most of the studies 
were carried out on'1 normal subject (the author), confirmation of important 
findings has been obtained on other subjects. It is realized that the validity 
of any study of the subjective phenomena of pain must rest chiefly on gen- 
eral confirmation by many observers. The exact interpretation of the find- 
ings may be considered tentative, for, although the gradient hypothesis is 
the only concept which seems to fit the facts so far determined, it will need 
further experimental support, especially of a quantitative nature. 













Observations on Pain Produced by a Spring Clamp 


If a metal serrefine (spring type artery clamp) is applied to the finger 
web, moderate pain results, which will be lessened or even abolished by 
warming the hand and clamp in air or water. This result is obtained even 
when blood flow to the arm is stopped completely by inflation of a sphygmo- 
manometer cuff to 200 mm. of mercury. Consequently it must be assumed 
that the analgesic effect off heat is not in this case .due to an increase of 
blood flow to the injured area. Indeed, this simple experiment forces one 
to doubt seriously that heat ever directly relieves any form of pain by in- 
creasing blood flow. 


It is found, further, that warming the hand by means of a heat lamp 
fails to relieve the pain if the clamp and clamped tissue are kept cool by 
dipping the projecting metal in water at the initial skin temperature of the 
hand. Similarly, warming of larger areas of the body fails to relieve the pain. 
It is concluded that the effects of heating are local and direct and due neither 


Pa RS pas at the Twenty-Fourth Session of the American Congress of Physical Medicine, New York. 
pt. 


1946, 
* From the Department of Paysloingy, University of Minnesota. 
Published previously in abstract, Fed. Proc. 5:111, 1946. This work was done while the author held 


. pee Fellowship in Physical Medicine. Aided by a grant of the National Foundation for Infantile 
alysis. 
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to vague, psychologic effects of warmth nor to an effect of warmth oh pain 
impulses at the spinal level. 

If the hand is maintained at its original temperature but the end of the 
clamp is dipped in water at 34 to 37 C., pain is relieved. Warming the clamp 
and clamped tissue above 37 to 38 C., however, causes a return of pain and/or 
an increase of its intensity as warming is carried up to 45 C., above which 
point tissue is injured and pain will occur even in the absence of other injury. 
Since the optimum temperature for the relief of pain by heating is approxi- 
mately that of the blood and deep tissues, the idea suggests itself that, it 
may be not the heating per se which stops the pain but rather the equalization 
of superficial and deép tissue temperatures. Confirmation of this idea ap- 
pears from other types of experiments to be described. 

If the clamp, while producing moderate pain, is dipped into cool water, 
e.g., 20 C., the pain is notably accentuated and, especially if cooled further, 
will irradiate to adjacent fingers, wrist and forearm. Itching may be felt 
near the injured area. Such cooling of the local area may change a mild pain 
to an almost intolerable ache. This severe pain may be relieved in a few 
seconds by warming the clamped area. If, however, the clamp is kept cool, 
the first severe pain moderates somewhat, and as this occurs it is found, by 
means of skin thermocouples, that the temperature of skin adjacent to the 
clamp is falling, owing evidently to conduction of heat to the cooler clamp. 
This means that the temperature difference (thermal gradient) between in- 
jured and uninjured tissue is decreasing. 

If, instead of cooling the local area alone, the whole hand and clamp are 
plunged into cool water, a similar intensification of pain is felt but adapta- 
tion occurs and the pain slowly subsides. Complete relief from pain may 
be achieved soon after the hand is removed from the water, although the 
skin temperature may now be much below 37 C. Pain is more quickly, and 
often more effectively, relieved if the influx of warm blood is prevented by 
occlusion of the brachial artery, presumably because this allows more nearly 
complete equalization of deep and superficial temperature after both have 
been lowered by deep cooling. In this type of experiment temperature 
equalization may presumably be effected at any level below 37 C., although 
I have not attempted to carry it below 20 C. It seems that there is no one 
optimum temperature for the relief of pain and that cooling of deep tissues 
to the temperature of the surface, even when surface temperature is also 
reduced, may be as effective as heating’the normally cooler skin to the tem- 
perature of deeper structures. Certainly these two methods for treating pain 
will alter blood flow in opposite directions, and, in the case of cooling, the 
slower flow of blood will facilitate the equalization of temperatures of deep 
and surface tissues. In practice, equalization by heating is more qutickly 
effected. Coolit.g is apt to increase pain at first, unless it is done very slowly. 


As might be expected from common experience of pain on rapid warm- 
ing of cold extremities, it is found that when the clamp on the pain-free, cold- 
adapted hand is warmed pain results. This is simply one of the forms of 
“heat pain.”* The other form of heat pain, commonly confused with the 
gradient type, is due to tissue injury. It develops in normal skin heated 
above about 45 C. (113 F.), but following burns or in other susceptible states, 
such as erythermalgia, the critical point may be as low as 30 C.? It is of 
interest to note that Wolf,’ who studied “cold pain,” the pain induced. by 
immersion of an extremity in water at a temperature of 18 C. or lower, be- 


1. Bazett, H. Pie Sensation: Its Mechanisms and Disturbances, Baltimore, Williams & Wilkins 
Company, 1935, 

2. Lewis, 5 a Pain, New York, The Macmillan Company, 1943, p. 59. 

3. Wolf, S., and Hardy, J. D.: Studies on Pain: bservations on Pain Due to Local Cooling and 
on Factors Involved in the “Cold Pressor” Effect, J. Clin. Investigation 20:521, 
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lieved it to be due in part to the thermal gradient set up, since slow cooling, 
“ven to 0 C., produced no pain. Wolf did not, however, believe, as I do, 
that cold pain is due entirely to the thermal gradient, for he thought that 
vasospasm might be a contributory factor. 


Effects of Thermal Gradients on the Pain from Pulling Hair 


When the spring clamp is fastened to the end of a hair and allowed to 
hang free, a pricking pain may be experienced, starting two or three seconds 
ifter application of the clamp, rising in intensity during ten seconds or so 
and then declining to disappear entirely within perhaps ten! or twenty sec- 
onds longer. If at any time after applying the clamp a draft of air, cooler 
than the skin, is blown across the area, pain, if present is accentuated, and 
if absent may appear as a sharp stab. A similar result may be obtained by 
touching a cool metal object lightly and for only one second against the skin 
at the periphery of the goose pimple formed by the traction. If the experi- 
ment is carefully performed, it can be noted that a sensation of cold, if felt 
at all, appears immediately on contact of the metal but disappears again 
after the metal is withdrawn. Sometimes there will be no sense of cold at 
all, yet the effect to rekindle pain is definite. This finding is important, for 
it rules out the possibility that pain is affected by temperature through a 
simultaneous combination of sensations. 


When the skin has been cooled a warm object touched to the edge of 
the pimple may elicit pain, thus demonstrating again that a sufficiently steep 
thermal gradient, regardless of its direction or of the quality or time relations 
of the accompanying temperature sensation, may elicit pain or increase pain 
due to other causes. 


Pain in Areas of Hyperalgesia Resulting from Previous Injury 


A state of hyperalgesia is readily developed following prolonged clamp- 
ing of one area, or by repeated sharp blows delivered to the phalanges, or 
by continued pressure on an interphalangeal joint, or by injection of iodine 
or other irritant chemical into the skin or periosteum or under the finger nail. 
In this state pain is absent at rest after the original reaction has subsided, 
but is elicited by light rubbing of the skin or movement of the joint. It has 
been found repeatedly that pain, often severe, may be rekindled in such 
injured tissues by moderate cooling of the skin, often by as little as 0.2 C. 
In the cold adapted hand pain could be developed by either warming or by 
further rapid cooling of the skin, the temperature change required being much 
less than that needed to elicit heat pain or cold pain in adjacent normal 
tissue at the same temperature. It is thus evident that a thermal gradient, 
in itself painless in normal tissue, will, when added to a degree of injury, 
itself painless at the moment, result in a summation phenomenon that may 
give rise to severe pain. 


Effects of Thermal Gradients on Pain Thresholds ) 


One can experience various gradations of pain but it is not possible to 
compare their intensities objectively or quantitatively. It is, however, pos- 
sible to measure the minimum strength of stimulus necessary to arouse a 
just perceptible or threshold pain. Hardy, Wolf and Goodell‘ have developed 
a method for, measuring the pain threshold which gives consistent results 
and which is in general use for studies on pain, but unfortunatly the heat 
stimulus which they use is not applicable to our problem. Cruder methods 


a 4. Hardy, J. D.; Wolff, H. G., and Goddell, H.: Studies on Pain: A New Method for M i 
Pain Threshold: Observations on Spatial Summation of Pain, J. Clin. livestigation 19:649, 1940. 
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have had to be used, involving the application of measured mechanical stim- 
uli, either intermittently or continuously. 

The algesiometer for delivering intermittent stimuli was similar to a pile- 
driver. A metal rod weighing 12.5 Gm. with cross section of 0.25; sq. cm., 
padded at the end with adhesive tape, was arranged to drop vertically through 
a guide of glass tubing which was marked in centimeters of height above 
the finger. A thread attached to the upper end of the rod was used to 
lift it to the desired height, and to check its fall after the first bounce when 
it hit the dorsum of the finger below. The finger to be tested was placed 
in a groove in a large cork stopper, and the area to be struck was marked 
with ink, since different areas have widely varying thresholds. In most 
studies the height of fall necessary to arouse “second pain,” which was felt 
about 1.5 seconds after the blow, was taken as the pain threshold. This 
was done to avoid the confusion of mixed sensations of touch, pressure, 
sound and pain which are experienced at the time of “first pain.” A period 
of thirty to sixty seconds was allowed for recovery between blows. It was 
found impossible to obtain reproducible results when the uninjured finger 
was tested, because of the progressive development of itching and of vague 
discomfort which interfered with the sharp recognition of the pain from the 
applied stimulus. However, on the second or subsequent days, when the 
finger had become hyperalgesic and a little red and swollen, sharply re- 
producible results could be obtained on some subjects but not on all. Rep- 
resentative results are shown in table 1. 


TABLE 1. — Percussion Thresholds of Pain as Affected by Thermal Gradients. 











Skin Temperature Threshold of Second Pain, 





“co Cm. Drop 
24.7 4 
29.0 6 
32.0 11 
35.5 15 
38.0 14 
21.6 3 








In this experiment the hand was cooled under the tap a few seconds 
before the first threshold was obtained. The skin warmed spontaneously to 
32 C. and was further warmed to 38 C. by means of a heat lamp. The last 
observation followed recooling in water. Just perceptible pain, which van- 
ished within less than a second, was felt at each of the thresholds. But 
when the weight was dropped 15 cm. upon. the surface-cooled finger (thres- 
hold 3 cm.) a severe pain was produced which persisted in recurfent waves 
for sixty seconds. Indeed, the maximum pain occurred nearly twenty sec- 
onds after the blow was struck. Thermal gradients increase the duration as 
well as the intensity of a single painful stimulus. 

For the measurement of pain thresholds from continuous pressure, hol- 
low copper cylinders of 0.5 square centimeter section were arranged so as to 
compress the finger web with variable force as determined by a spring bal- 
ance arrangement supporting a weight which bore upon the upper cylinder. 
Water perfused through side tubes in the cylinders controlled the tempera- 
ture of the skin at the points of compression. Table 2 presents the results 
of a typical experiment showing how the pressure must be altered in order 
to maintain a just perceptible ache under various temperatures of the com- 
pressed skin. 

With cold adaptation the threshold stimulus by either algesiometer was 
as high, or nearly as high, as for temperature equalization at the higher tem- 
peratures. These data are not shown in the tables. 
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TABLE 2. — Compression Thresholds of Pain as Affected by Thermal Gradients. 














Pain Threshold 
Gm./0.5 Cm.2 
730 


1200 
35 1600 ; 

33 1300 

25 300 





Skin Temperature 





























The algesiometers which have been described are not recommended for 
clinical use, but they have served the purpose of demonstrating that the 
threshold of pain may be altered several hundred per cent with changes in 
the thermal gradient. 






Relation of the Experimental Findings to Clinical Practice 





These studies have no present application to the problems of muscle 
pain or to the treatment of bacterial infeetions by heat, or to the pain result- 
ing from burns. It seems highly probable, however, that most pain origi- 
nating in fascia, joints and skin will respond like the experimental pain 
studied, and if this proves to be true it is likely, that the present heat treat- 
ments for these types of pain will be considerably modified. Careful clinical 
observation will perhaps show that a few seconds of. warming will suffice 
to give optimum relief from pain, that heating above 37 C. is detrimental 
and that exercises to increase joint motion limited by pain should be carried 
out during the heat treatment rather than afterward. Long-lasting relief 
from pain will perhaps be best achieved by applying special covering, of high 
insulating value, over affected parts to maintain temperature equalization 
and to prevent rapid surface cooling from sweating or cold air. 














Summary and Conclusions 






1. The effects of temperature alterations on experimental,pain have 
been studied in relation to the intensity of pain, its duration and the thres- 
hold stimulus. Pain has been produced by compression of the finger web, 
by percussion of the phalanges and by the pulling of hairs. 

2. The effectiveness of cooling or heating to rekindle pain in tissue 
rendered hyperalgesic by previous mechanical or chemical injury has also 
been investigated. 

3. It has been discovered that, within the range of temperatures which 
will not injure tissues, thermal gradients, or differences of temperature, be- 
tween superficial and deep tissues, are effective stimuli for pain nerve fibers. 
The pain-stimulating: effect or tendency of a thermal gradient depends on 
the steepness of the gradient and not on its direction, and this effect will sum 
with that of tissue injury, even when the gradient is below the threshold of 
“cold pain” or “heat pain,” so that the pain of injury is aggravated in the 
presence of a gradient, or made manifest when the injury or hyperalgesic 
state does not by itself arouse pain. Gradients insufficient to elicit the sen- 
sations of temperature may still be effective to increase pain. 

4. Temperature changes which affect deep and superficial tissues equally 
do not appear'to affect the pain mechanism, but heating or coolin? which 
equalizes these temperatures can be very effective for the relief of pain. 

5. Some relations. of the experimental findings to the clinical practice 
of physical medicine are discussed. ar 





















THE SIGNIFICANCE OF PHYSICAL FITNESS * 


ROBERT C. DARLING, M.D. 


NEW YORK 


The title of this paper may be a misleading one, since, as will be dis- 
cussed in some detail, the definition of “physical fitness” is imperfectly under- 
stood. Its relationship to general health and clinical medicine has not been 
adequately#*explored. It is my purpose to review our knowledge of this 
quality called physical fitness, define it in physiologic terms if possible, 
and pose a few of the outstanding unanswered questions. The facts known 
at present have been assembled chiefly in the fields of military physiology 
and physical education. Their application to clinical medicine will require 
further critical judgment and experimental validation. Only then can we 
conclude how significant physical fitness is in the broad field of medicine and 
public health. - 

The material I am drawing upon, where no citation of the literature is 
made, is derived largely from work at the Harvard Fatigue Laboratory, with 
which I was associated until recently. At present I am trying to adapt some 
of the concepts to clinical problems. Unfortunately, no part of the work is 
yet complete enough for any formal presentation. 

It is generally agreed that the term “physical fitness” is a poor one, but 
it must serve until a better one is devised or, rather, until the idea behind it 
is better understood. At present, fitness has established meaning only in 
terms of the task to be accomplished. Asa result, it is often defined differ- 
ently by each specialist: by the athletic coach in terms of proficiency in 
sports; by the industrial physician in terms of productivity, absenteeism and 
accident rate, and by military men in terms of ability to performi military 
tasks. Frequently the work for which fitness is to be evaluated involves a 
high degree of specialized skill; in these circumstances it is not surprising 
that fitness for one type of work does not parallel fitness for another. How- 
ever, for heavy physical work there appears to be a common: denominator 
of fitness which is independent of the element of skill. . For example, training 
in rowing causes a marked improvement in slow uphill running, as will be 
shown in a later figure. The term, “cardiovascular fitness,” has been applied 
to this common denominator, but, again, the term is inadequate unless one 
understands “cardiovascular” to include local muscle circulation. Another 
subdivision of physical fitness, sometimes called “motor skills fitness,” is 
often referred to. To my knowledge this quality has not yet been defined 
in physiologic terms, although this might be broken down into other funda- 
mental aspects of fitness, such as balance, dexterity and strength. The dis- 
cussion of fitness to follow will be limited to the “cardiovascular” aspect 
just mentioned. 

During the war the search was accelerated for a practical, simple test 
of physical fitness to serve as an aid in evaluating programs of physical 
conditioning. In a preliminary survey a wide variety of physiologic and 
chemica¥ measurements were made on young men doing strenuous unskilled 
muscular work. The results of these tests were correlated with the perform- 
ance of these men in sports. The sports emphasized were those in which 
stamina, not special skill or dexterity, was the principal requirement (i.e., 


i * From the Department of Medicine, Columbia University, College of Physicians and Surgeons, and the 


Presbyterian Hospital in the City of New York. : . a ; 
wee Read at the Twenty-Fourth Annual Session of the American Congress of Physical Medicine, New York, 


Sept. 7, 1946. 
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distance running and rowing). On the basis of these studies it became 
possible to arrive at a tentative physiologic definition of fitness, which is 
useful at least for purposes of discussion. Fitness, apparently, consists in 
the ability of the organism to maintain the various internal equilibria 
as closely as possible, to the resting state during strenuous exertion and to 
restore promptly after exercise any equilibriums which have been disturbed. 
In other words, effective homeostasis is a characteristic of fitness. It follows 
therefrom that any of a variety of measurements made during heavy exertion 
or during recovery may serve as an index of fitness, provided they show a 
wide enough spread between fit and unfit individuals and provided they are 
not easily influenced by extraneous influences (i. e., emotional). 

Several measurements meet these requirements. The maximum pulse 
rate and blood lactate during nearly exhausting work were found to correlate 
well with independent evaluations of fitness and were a part of a proposed index 
of fitness (Johnson and Brouha'), which also included the maximum duration 
of the exercise. However, there was a practical need for a simpler test 
requiring a short time, no apparatus and no specially trained observers. As 
a key measurement for such a field test, the pulse rate during recovery from 
nearly exhausting exercise was chosen; it was easy to measure and showed 
a wide spread between individuals of different degrees of fitness. Chart 1 


THE POINTS ARE CALCULATED ACCORDING TO THE 
“at y 
THE CURVES ARE DRAWN FROM ACTUAL EXPERIMENTS 





EQUATION PULSE RATE AT ANY INSTANT: ge 


PULSE RATE (BEATS PER MINUTE) 





DO RUNNERS 


WORLO'S C 


MINUTES AFTER STOPPING WORK 











Chart 1. — An illustration of the differences between fit and unfit individuals in re- 
spect to the pulse rate during recovery from exhausting exercise (from Johnson, 
Brouha and Darling ?). 


presents the pulse rate plotted against time after strenuous exercise and 
shows the differences among untrained subjects, trained runners and an ex- 
ceptional athlete. Actually, in this comparison the exercise was more severe for 
the better runners, and so the difference after similar exercise would have 
been even greater than pictured. An index of fitness was proposed (Johnson, 
Brouha and Darling*), using the sum of the pulse rates at three points (1-1% 


1. Johnson, R. E., and Brouha, L.: Pulse Rate, Blood Lactate and Passion of Effort in Relation to 
Abii to Perform Strenuous Exercise, Rev. Canad. ‘de biol. 1:171 (Feb.) 1 

Johnson, R. E.; Brouha, L., and Darling, R. C.: A Test of Physical. Denats for Strenuous Exer- 

tion, *Re Canad. de biol. 1:491 (June) 1942, 
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minutes, 2-2% minutes and 441% minutes) in recovery from standardized 
strenuous exercise divided into the duration of the exercise in seconds and 
multiplied by 100. Since the exercise time was arbitrarily limited to 5 min- 
utes (300 seconds) the index had a range similar to percentage scoring. It 
exceeded 100 on only a few exceptional individuals. This index is the method 
of scoring on figures to be presented later. Because of the arbitrary limitation 
of the exercise to 5 minutes, the, distribution of scores in a population has a 
‘definite skewness, but the practical difficulties of a longer time for the test 
outweighed considerations for better statistics. As Taylor*® has pointed out, 
the work is maximal for the less fit subjects and submaximal for the more fit. 
In his opinion a test is more informative if maximal effort is required by all 
subjects. Now with less urgent practical demands and with the experience 
of widespread use of this and other tests in the past few years, the defects 
of the scoring method might well be corrected and measurements other than 
the pulse rate further explored. 

The characteristics of an ideal test exercise have already been mentioned 
briefly, namely, that it be definitely strenuous and involve a minimum of skill. 
In mild or moderate exercise the various physiologic measurements were 
found not to correlate with other criteria for fitness. The need for strenuous 
exercise is not surprising, since in order to measure the degree of fitness it is 
necessary to displace markedly the internal equilibriums mentioned in our 
definition. It has become a general principle that the exercise must be 
strenuous enough to exhaust roughly one-third of the test subjects within 
five minutes. The absolute grade of the exercise chosen depends on the 
average ability of the group of subjects being investigated. For normal 
young men work at a rate of 0.1 to 0.2 horsepower was found satisfactory. 

The mere fact that the exercise must be strenuous makes the elimination 
of the elements of skill and dexterity more difficult. Fairly rapid motion is 
usually necessary to achieve a high rate of energy output, yet speed generally 
requires skill. In the evolution of the tests proposed, slow uphill running 
on a motor-driven treadmill was the first and most nearly ideal. Later, other 
test exercises were devised, each progressively simpler but less perfect ac- 
cording to other criteria: first, a stoneboat exercise consisting of dragging 
a weight over the ground at a constant rate; next, a stepping exercise on 
and off a platform with a heavy pack on the back,‘ and, finally, a stepping 
exercise on a higher platform without the pack. The simpler exercises not 
only required more skill and were more liable to exhaust localized muscles 
but also were less easily standardized. Standardization of an exercise re- 
quires not only that the rate of energy output be uniform for a cooperative 
subject but also that the less cooperative subject cannot make it easier by 
“cutting corners.” For most practical purposes and in all the exercises men- 
tioned, the work is standardized so that it is proportional to the body weight 
of the subject. 

Because of these difficulties, and for general convenience, it would be 
desirable to have a test which could be performed at rest or during moderate 
exercise. Also, such a test would not require the high degree of motivation 
of the subjects necessary in exercise to exhaustion or near exhaustion. As 
previously stated, a valid test at rest or during mild exercise could not be 
found by use of common physiologic measurements, which are in reality in- 
dexes of equilibrium states. There is an obvious need for new measurements 
which should be indexes of available reserve rather than of levels of equil- 
ibrium. 

3. Taylor, Craig: A Maximal Pack Test of Exercise Tolerance, Research Quart. 15:291 (1944). 
4. Darling, R. C.; Johnson, R. E.; Pitts, G. C.; Consolazio, F. C., and Robinson, P. F.: Effects of 


arintions i” Dietary Protein on the Physical Well-Being of Men Doing Manual Work, J. Nutrition 28:273 
ct. . 
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As already stated, the double requirements of very strenuous exercise 
and a minimum of skill probably cannot be perfectly met. They are the chief 
limitations at present to the evaluation of this somewhat nebulous quality 
called “physical fitness” and are probably indirectly the cause of reported 
poor correlation among some of the tests devised (Bean, Park and Bell’). 
In spite of the difficulty of comparing one individual with another, certain 
of the devised tests are useful in measuring changes in the same individual 
while undergoing training, or in the course of various experimental programs. 
In these cases each subject acts as if he were his own control. In fact, 
studies of the changes during training have furnished us with our best in- 
sight into the mechanisms of fitness. A number of the changes occurring 
during training are fairly well established (Kuehr, Dill and Neufeld,’ Robin- 
son and Harmon’) but one can only guess in many cases at the underlying 
mechanisms involved. 

In the course of training the maximum rate of oxygen consumption in- 
creases, the tolerable upper limit for blood lactate increases and the cardio- 
vascular system functions more effectively not only to pump more blood with 
a lower pulse rate but also apparently to channel it better to the working 
muscles. These changes may be considered as manifestations of an increase 
in metabolic capacity, which is a useful all-inclusive term to describe the 
effect of training. Contrary to popular misconception, there is no significant 
improvement in mechanical efficiency in the true sense, except in exercises 
in which a high degree of skill is acquired (and therefore less muscular work 
is necessary to accomplish the task). 











STUDENTS 
TRAINING FOUR HOURS A WEEK 


Chart 2. — Changes in fitness following physical training in a group of oarsmen doing 
hard dail training and a group of unselected students engaged in a milder program. 
“Index of fitness” is a figure combining the maximum duration of standardized exercise 
(about 0.15 horsepower for a 150 pound man) and the pulse rate during recovery 
according to the formula: 


Duration in seconds x 100 
2 x sum of pulse counts 1-114’, 2-214’, and 4-414’ after stopping exercise. 





Index = 


Chart 2 demonstrates a number of features of both physical fitness and 
training. Two groups of men performed tests of physical fitness of one of 
the types described, before and after a program of physical training. The 
scores on the tests were calculated from the duration of the exercise and 
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the pulse rate during recovery as described earlier. One group of unselected 
college students engaged in a rather mild program of physical training; the 
second group of oarsmen went through a rigorous program. 


Three features can be pointed out: 1. Those with a rather high score 
did not improve on the rather mild program. This is consistent with the 
general rule that the training program must entail hard work to cause im- 
provement. The rise in fitness of the oarsmen shows that even those with 
high scores improve under a hard training regimen. 2. For most of those 
with lower scores the program was hard and improvement is evident. 3. For 
a small group with low scores there was negligible improvement, due in some 
cases undoubtedly to half-hearted participation but in other cases probably 
to a resistance to training. It is well known that some persons can be 
trained more easily than others. It is well to keep in mind that many per- 
sons are poorly endowed with cardiovascular and muscular systems and ap- 
parently cannot improve significantly. In any program of mass physical 
training this point is important and often not given proper emphasis. It 
appears that this muscle defect becomes increasingly prominent in older age 
groups. 

Having granted that physical fitness is a real quality of the human or- 
ganism, we have not yet shown that a high degree of it is necessarily desir- 
able for general health. Of course, it permits greater physical performance, 
but we know that comparatively few persons are called upon to expand a 
large amount of physical energy in the course of their usual activities. The 
evidence that more than a moderate degree of physical fitness is associated 
with good health and longevity is extremely meager. In fact, there are 
dramatic instances reported® of a high degree of athletic fitmess in men with 
serious organic heart disease. True, we often hear from individuals that 


training has resulted in a vague sense of well being and freedom from fatigue. 
How much of this has a psychologic basis is hard to assess. 


As possible evidence for the advantages of a high degree of fitness, an 
isolated experiment may be cited which shows that the ability to perform 
well a short, very strenuous exercise correlates well with the ability to carry 
on prolonged work of lesser intensity. A group of 12 men previously eval- 
uated by a physical fitness test set out on a competitive forced march over 
a 40 mile course. On the basis of distance traveled and time spent, the rank 
order of performance was established. As will be seen in chart 3, this rank 
order correlated well with the rank order of scores on the short test, wiih 
the exception of those for 2 subjects forced to stop the long march by foot 
blisters. A logical explanation arises from the fact that the fit subjects were 
working at a smaller percentage of capacity during the march than the unfit 
ones, and from the general experience that the sensation of fatigue is related 
to the extent to which the work approaches capacity for the individual. 
Whether the same parallelism would hold if the prolonged physical work 
were very light, as it is for most persons in their usual activities, has not 
been proved and is somewhat doubtful in fact. 


Thus, it would appear at this time that conclusive justification is lacking 
for urging intensive physical training among the general population. Cer- 
tainly, there is no real evidence that physical fitness imparts immunity or 
resistance to disease to human beings, though this question might be studied 
with benefit. Personally, I share the common belief that at least a moderate 
degree of fitness is desirable, above that necessary to carry on one’s daily 
activities. 

8, Schonholzer, G.: Bedeutet grosse Leitungsfahigkeit Herzgesundheit? Helvet med. acta. 8:805 
(1941), Jokl, Ernst, and Cluver, E. H.: Physical Fitness, J. A. M. A. 116:2383 (May 24) 1941, 
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At the other extreme, the degree of unfitness associated with illness and 
often persisting afterward is a major medical ill. The parallel between the 
changes in training and those in convalescence is striking. So far, there is 
no evidence that the two processes are different, although there may be 
additional factors in illness (and immobility) leading to chemical depletions. 
The success of programs of early mobilization after illness and of the appli- 
cation of the principles of physical training during convalescence have sup- 
ported the concept that rapid convalescence and successful physical training 
are closely related. The application of the ideas to surgical and to traumatic 
conditions has been relatively easy; how far they may be applied to medical 
conditions, especially those in which bed rest is a proved therapeutic agent 
or in which there is a residual defect, is a question requiring’ careful judg- 
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Chart 3. — Comparison of the order of excellence in a forced march with 
the order of excellence on a short test of physical fitness among 12 labora- 
tory workers. 


ment by the clinician and should be the subject of further invesigation. 
This presentation has been in part devoted to the posing of unanswered 
questions. The need for better methods of evaluation of fitness has been 
mentioned, particularly the need for measurements of reserve capabilities 
without applying severe strain. It is relatively easy to apply tests involving 
strenuous exertion to normal healthy young men, but they may be dangerous 
for older persons or partially disabled patients. The larger question of the 
relationship of physical fitness to general health has likewise been mentioned. 
The answer to this can come only by the collaborative efforts of the clinicians, 
the physical educators and the public health officers. 
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More than 100 years ago Richard Bright reported a correlation between 
renal disease and hypertension.' Since that time clinical and experimental 
evidence has accumulated to support this correlation. However, a large 
proportion of patients with hypertension, those with so-called essential hy- 
pertension, may live for many years with no evidence of renal disease. In 
1934, the renal theory of hypertension received its strongest support on an 
experimental basis when Goldblatt and his associates produced hypertension 
in dogs by partial constriction of the renal arteries.2 The hypertension was 
proportional to the degree of constriction and might occur without evidence 
of decrease in renal excretory function. That the hypertension was not due 
to failure of the “ischemic” kidney to excrete some toxic substance present 
in the blood was shown by the fact that complete obstruction of the renal 
veins prevented the rise of blood pressure when the renal arteries were con- 
stricted. 

























From this work developed the theory that hypertension was caused by 
renal ischemia. Among the results of subsequent investigations it was found 
that the renal nerves were unnecessary for the production of hypertension 
by renal arterial constriction.2 Hypertension could be produced in the 
sympathectomized dog. The “ischemic” kidney liberated a substance which 
caused a rise of blood pressure and was found in higher concentration in the 
renal venous blood than in arterial blood.’ This substance proved to be an 
enzyme, renin, which acted on blood globulin to produce angiotonin.6 An- 
giotonin caused constriction of the arterioles by direct action on the smooth 
muscle fibers, thereby increasing peripheral resistance and raising blood pres- 
sure. It was not necessary that a part be innervated for this action. 
Angiotonin was destroyed by hypertensinase, an enzyme found in low con- 
centration in the blood and in high concentration in many types of cells. 
Normal blood flow to one kidney prevented the development of severe renal 
hypertension in dogs possibly because of destruction of angiotonin or libera- 
tion of hypertensinase during circulation through the kidney. Although 
renin or angiotonin had been demonstrated in the arterial blood of experi- 

* From the Department of Physiology and the Division of Physical Medicine, University of Minnesota. 
Par batty the Twenty-Fourth Annual Session of the American Congress of Physical Medicine, New York, 


This investigation was supported by the Baruch Committee on Physical Medicine Fund and the Life 
Insurance mw ange § Research Fund for Research on Hypertension. 
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mental animals it was only rarely possible to demonstrate it in the blood of 
patients with hypertension.’ 

Several fundamental objections stand in the way of acceptance of the 
renal ischemia theory of hypertension. The renal ischemia theory of Gold- 
blatt postulates that when the blood flow to the kidneys is reduced renin is 
liberated and forms angiotonin, which causes peripheral vasoconstriction and 
leads to hypertension.’ In essential hypertension the mean renal blood flow 
of early cases is only slightly below the mean normal renal blood flow.’ In 
individual cases it may be impossible to detect any decreased renal blood 
flow. Likewise, in' experimental renal hypertension it has been found that 
the renal blood flow need not be decreased appreciably by the Goldblatt clamp 
to produce hypertension.” Kohlstaedt and Page" suggested that a change 
of renal hemodynamics, such as a, decreased pulse pressure, might be the 
stimulus for the liberation of renin. Here, again, experimental evidence is 
meager. 

The site and mode of action of renin is not understood. Page® found 
that complete sympathectomy cid not prevent the production of renal hyper- 
tension. Therefore, renal hypertension was presumed to be produced by 
direct action on the arterioles independent of the nervous system. However, 
Dock and his associates” found that when animals with renal hypertension 
were pithed the blood pressure fell to as low levels as when normotensive 
animals were pithed. The response to such vasopressor substance as epineph- 
rine and renin was as great in hypertensive as in normal animals. This 
would indicate that vasomotor control is involved in renal hypertension. 


The mechanism of any decrease in renal blood flow in essential hyper- 
tension also must be explained. Twenty per cent of all persons dying of hyper- 
tensive disease do not have sufficient organic changes in the renal arteries or 
arterioles to cause a decreased renal blood flow.’* The work of Goldring, 
Chasis, Ranges and Smith“ demonstrated that there was a functional vaso- 
spasm causing a decrease of renal blood flow in essential hypertension. 
When pyrogens were injected intravenously into hypertensive patients there 
was a marked increase of renal blood flow for a few hours and a decreased 
arterial blood pressure for a much longer time. When the febrile response 
to the pyrogens was prevented with antipyretics, the fall of blood pressure 
and increase of renal circulation were still obtained. 


In this laboratory, work, was begun to investigate the possible role of 
the renal nerves in producing a functional obstruction to renal circulation.” 
The renal blood flow measured with a Rein thermostromuhr on the renal 
vein of the anesthetized dog was found to decrease markedly in response to 
stimulation of the renal nerves. However, as reported by Maltesos and 
Schneider, high frequency currents quickly fatigued the sympathetic nerves 
of the dog."* When faradic stimulation, sine wave currents of 60 c.p.s. or 
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faster, or condenser discharges of short duration, were used the nerves 
fatigued rapidly and the renal blood flow quickly returned to normal. If 
sine wave currents of 2 to 4 c.p.s. or condenser discharges of long duration 
were used, there was no fatigue and a sustained vasoconstriction resulted in 
a decreased renal blood flow. Moreover, it was found that there was appre- 
ciable lag between the end of the stimulus and beginning vasodilatation. 
The blood flow was diminished only when the renal nerves were stimulated. 
Stimulation of the renal artery was without effect. Therefore, dogs were 
stimulated chronically with a sinusoidal current of approximately 2 c.p.s. Shielded 
silver electrodes were placed around the renal artery and nerves or the renal 
nerves. A hardware cloth saddle protected the leads and held the connector 
blocks to which the lead-in wires were attached. The current applied was 
usually just below the maximum that the dogs would tolerate without signs 
of discomfort. After an induction period, which usually lasted a number of 
days, the blood pressure would rise rapidly (fig. 14). The blood pressure 
would begin to fall in a matter of hours after the stimulus was discontinued 
and then would rise rather quickly again when stimulation was resumed. 
One dog had electrodes applied to the renal nerves once and to the splanchnic 
nerves twice and received approximately six months of stimulation over a 
period of a year and a half (figs. 1, 2 and 3). The animal showed a marked 
blood pressure response to each period of stimulation. Gradually the non- 
stimulated blood pressure level also rose and finally remained higher than 
220/170. 

Renal blood flow was measured with creatinine and para-aminohippuric 
acid, the clearance technic of Smith and his associates” being used. Creati- 
nine was used to measure glomerular filtration and para-aminohippuric acid 
to determine renal blood flow and tubular excretory ability or mass. These 
methods have an accuracy of approximately +10 per cent. 

Immediately after stimulation of the renal nerves was begun there was 
a decrease in renal blood flow (fig. 4). However, this decrease could not 
always be demonstrated later when the hypertension had been established. 
In fact, often the blood flow appeared to increase somewhat as the blood 
pressure rose. This work does not support the hypothesis that renal hyper- 
tension is caused by a decreased renal blood flow. The acute changes at the 
onset of stimulation were suggestive, but evidence of prolonged change was 
lacking. .That the hypertension might be the result of other changes in 
renal hemodynamics was not ruled out, however. 

Since a relationship appears to exist between an altered renal circulation 
and hypertension, factors influencing renal blood flow might also influence 
arterial hypertension. It has been reported that diathermy increases the 
renal circulation."® It has also been reported” and contested” that diathermy 
decreases the blood pressure in essential hypertension. Therefore, it was 
thought worth while to restudy the effect of diathermy on the systemic blood 
pressure, renal blood flow’ and glomerular filtration™ of patients with 
hypertension. Conventional diathermy was administered to the kidneys 
by an 8 by 14 cm. electrode over each kidney and a large indifferent electrode 
on the abdomen. The current was varied from 1.0 to 1.5 amperes and the 
heat input from 43 to 104 calories per hour. Short wave diathermy was ad- 
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Figs. 1, 2 and 3. — Carotid arterial blood pressure record of unanesthetized dog showing response to stimu- 
lation of the renal nerves (fig. 1), subdiaphragmatic splanchnic nerves, (fig. 2) and] supradiaphragmatic 
splanchnic nerves (fig. 3) over a period of eighteen months. X marks interruption of st:mulation for more 
than twelve hours during periods of stimulation. 
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Fig. 4. — Carotid arterial blood pressure and renal circulation of an unanesthetized dog showing response 
Open columns represent renal plasma flow and glomerular filtration with 
out stimulation; solid columns, during stimulation. Superimposed columns indicate a clearance period with- 
out stimulation followed by a clearance period during stimulation. 
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Fig. 5. — Renal plasma flow and glomerular filtration of a 31 year old woman with grade IV hypertension 
during treatment with conventional diathermy. An 8 by 4 cm. electrode was placed over each kidney an 
a large indifferent electrode on the abdomen. 
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— Same subject as in figure 5, heat input 43 Calories per hour. 
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ministered by an induction coil placed beneath the middle of the back or 
behind the head and spaced 1% inches from the patient. Five hypertensive 
patients were treated with diathermy. Their condition varied from mild, 
with only a slightly increased blood pressure (145/95 mm Hg.), to severe 
(210/150 mm Hg.), with hypertensive retinitis and papilledema. None of 
them had a history of previous renal disease. All had fairly adequate renal 
function. 

The patients were treated for two hours daily for two to five weeks 
with the elected type of diathermy. Aside from the diathermy treatment 
they carried on their normal activities. In none of them was there an ap- 
preciable decrease of blood pressure. During each diathermy period there 
was a slight fall of blood pressure but no greater than would be found during 
a similar rest period. When the heating was intense, the increased circulation 
induced would prevent the fall of blood pressure obtained by bed rest. 
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Fig. 7. — Renal plasma flow and glomerular filtration of a 37 year old man with moderate hypertension 
during short wave diathermy. Induction coil under back. 


Six determinations of renal blood flow were carried out on 4 patients 
during diathermy treatment. Two determinations of renal blood flow were 
made on a patient with severe hypertension during treatment with conven- 
tional diathermy as described. This subject had an abnormally low renal 
plasma flow. In the first experiment, with a heat input of 104 calories per 
hour, there was no appreciable change in renal plasma flow during diathermy 
(fig. 5). The blood pressure rose slightly, and the pulse rate increased con- 
siderably. In the second experiment, with a heat input of 43 calories per 
hour, the renal plasma flow tended to fall throughout the diathermy treat- 
ment (fig. 6). The marked fall of plasma flow at the end-of the experiment 
was probably the response td a venipuncture. In this case the blood pressure 
fluctuated markedly during diathermy. 

In the other experiments, short wave diathermy was administered to 
the kidney region or to the head. In one of the experiments on a 37 year old 
man with a moderate hypertension (145/100) diathermy to the back resulted 
in a marked decrease of renal blood flow (fig. 7). In this case ‘there was 
only a slight circulatory response to heating with a slow rise of blood pres- 
sure. However, the renal blood flow fell to 50 per cent of the initial value. 
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One subject with a minimal hypertension (140/90) in two experiments 
showed a transitory increase in renal blood flow when diathermy was begun, 
followed by a marked decrease. In the first experiment, with diathermy 
administered to the back, the renal plasma, flow, increased from the initial 
level of approximately 600 cc. per minute to 900 cc. per minute in the first 

fifteen minutes of diathermy and then fell to less than 400 cc. per minute 
(fig. 8). There was no appreciable change of the blood pressure. In the 
second experiment diathermy was administered to the head (fig. 9). There 
was considerable variation of plasma flow in the control determinations, with 
a mean of 700 cc. per minute. When the diathermic heating was begun, 

the renal plasma flow increased to 850 cc. per minute and then fell abruptly 
to less than 500 cc. per minute. 
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Fig. 8. — Renal plasma flow and glomerular filtration of a 21 year old man with minimal hypertension 
during diathermy. Induction coil under back. 








140Fr 










— 
Systot. 

2 © it OE 
a2 
23 
a2 wor 

2 Orastolic 

7 
35 80 

= ty CPS 

6 sok eer ig ee e ~ 






cc./min 








Plasma Fiow and 
' 
$ 
o 
t 


Filtration 





Glomerulor 
$ 
°o 
+ 
oO 
7” 


ERTS nse “ee Giethermy on pores 0" otf 


rm 1 4 nM i m i ee | 


30 60 90 120 150 160 240 270 


























° 








Time m Minutes 












Fig. 9. — Same patient as in figure 8. Induction coil behind head. 
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One renal blood flow determination was carried out during diathermy 
on a healthy normotensive subject (fig. 10). The response of this patient 
was the same as that of the hypertensive patients. The renal blood flow de- 
creased during the period when diathermy was given and then increased 
slowly after diathermy was discontinued. 

[nv this series of cases diathermy decreased the renal blood flow of nor- 
motensive and hypertensive patients. The systemi~ circulatory retlexes re- 
sponded to heat by increasing cutaneous circulation and decreasing renal as 
well as splanchnic blood flow. Any direct vasodilator action of diathermy on 
the kidney was overcome by these regulatory reflexes. Because of the effec- 
tiveness of these circulatory reflexes there was little chatige of blood pressure. 
Since diathermy decreased fenal blood flow, it appears to be of no value, if 
not harmful, in treating hypertension. 
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Fig. 10. — Renal plasma flow and glomerular filtration in a 29 year old man with normal blood pressure 
during diathermy. Induction coil behind back. 


The results of these tests directly oppose those of previous work on 
animals in which diathermy increased renal blood flow.’* Whether the dif- 
ferent response obtained from dogs is a species difference or is due to the 
effect of a general anesthetic has not yet been determined. 


Summary 


Functional obstruction of the renal blood flow by stimulation of the renal 
nerves as well as organic obstruction causes a sustained hypertension in dogs. 
The hypertension lasts only during the period of renal nerve stimulation. 
During the period of hypertension the renal blood flow may not be decreased. 

Conventional or short wave diathermy to the back or the head of patients 
with normal or high blood pressure causes a decrease of renal blood flow 
without a change in systemic blood pressure. This decreased renal blood 
flow appears to be the result of circulatory reflexes to maintain the body 
temperature. 
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A CONSTANT CURRENT IMPULSE STIMULATOR * 


JAMES G. GOLSETH, M.D. 
and 
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CHICAGO 


During World War II, a vast amount of experimental work on electro- 
diagnosis of peripheral nerve injuries, utilizing the existing electrical appara- 
tus, indicated a great need for an instrument which was inherently capable 
of giving accurate, reproducible data expressed in terms of fundamental phys- 
ical quantities. Such an instrument should measure the current that was 
actually sent through the tissue, and it should be capable of delivering a 
stimulus of known, predetermined magnitude and duration, unaffected by 
normal variations in tissue impedance. 


While there-had been a marked difference of opinion among highly re- 
spected investigators regarding the efficacy of various stimuli, there was 
much to recommend the constant current impulse, or square wave of current. 
A review of the engineering and medical literature indicated that the constant 
current impulse would be the best choice because it enabled one to express 
electrodiagnostic data in terms of an accurately measured current flowing 
for a known period of time. In the field of electrical engineering, the square 
wave is being employed more widely than ever before for testing the per- 
formance of alternating cufrent amplifiers and networks.! This is true be- 
cause the square wave can be reproduced readily, it contains a wide spectrum 
of frequencies, and its characteristics can be measured with a good degree 
of accuracy. Similarly in the field of biology, the square wave of current 
has been used for electrodiagnosis by Bauwens? and for determining approxi- 
mate equivalent circuits of biologic tissue by Conrad, Haggard and Teare.* 


Before the advent of electronics, such men as Lucas‘ and Sachs and 
Malone’ employed cleverly constructed mechanical devices to make and to 
break an electrical circuit in order to produce stimuli of short duration. Later 
Lapicque® and others employed condenser discharges through a resistive 
circuit to obtain currents of variable short durations. In order to minimize 
the effects of variation in resistance of the specimen, it was customary to use 
a high resistance in series with the specimen or ‘to include it in certain spe- 
cially designed resistive networks. Ingenious as these devices were, they 
had certain inherent defects which were either difficult or impossible to over- 
come. Undoubtedly, the greatest trouble lay in procuring a pair of electrical 
contacts which would close without chattering. Within the last few years, 
engineers have agreed that it is nearly impossible to get a pair of mechanical 
contacts which will close rapidly and consistently without some chattering.’ 


After the invention of the electronic amplifying tube, several circuits 
were developed in which such tubes could be advantageously employed. 


* From the Department of Nervous and Mental Diseases, Northwestern University Medical School. 
The work described in this paper was carried on under a contract which had, Epitially, the Office of 
Scientific Research and Development and, subsequently, The Office of the Surgeon General, United States 
Army, as_financial sponsors. f , 4 
1. Terman, F. E.: Radio Engineers Handbook, New York City, McGraw-Hill Book Co., Inc., 1943. 
2. Bauwens, P.: Brit. J. Phys. Med. 4:150, 1941. ; : ; = ae 
3. Conrad, A. G.; Haggard, H. W., and Teare, B. R.: Electrical Engineering Transactions 57:1, 


Lucas, K.: J. Physiol. 34:372, 1906. 


Sachs, E., and Malone, dj Y Arch. Neurol. & Psychiat. 7:58, 1922. : ar 
Lapicque, L.: L’excitabilité en fonction du temps, Paris, Les Presses Universitaires de France, 


Russell, M. N., and Kielien, S.: Electrical Engineering Trtansactions 63:153, 1944. 
154 











155 





ELECTRICAL STIMULATOR — GOLSETH AND FIZZELL 














In 1919, Eccles and Jordan* published a paper describing a circuit which 
would give a very rapid rise or fall in the plate current of a vacuum tube 
when a suitable triggering impulse was injected into the circuit. During the 
same year, Abraham and Bloch’ described what was called a multivibrator, 
which produced similar rapid changes of current in the plate circuit of a 
vacuum tube. These latter changes, however, were self initiating, and the 
circuit was really a vacuum tube relaxation oscillator. 

Some practical combinations of the Eccles-Jordan and the multivibrator 
circuits have been developed for use as stimulators in biologic work by Bau- 
wens? and Ritchie.” A study of the work of these men led to the develop- 
ment of an instrument which encompassed the desirable features of their 
stimulators in a modified form and which was capable of giving accurate, 
reproducible data for the purpose of electrodiagnosis expressed in terms of 
current and time. 

Preliminary observations of the electrical characteristics of Losidic usin 
and neurotized voluntary muscle provided the necessary design data for the 
final form of the stimulator. The duration of stimulus was adjustable from 
1 millisecond to 1,500 milliseconds: in seventeen steps distributed approxi- 
mately uniformly along a logari.amic scale. This distribution permitted 
one to obtain uniformly spaced steps on the strength-duration curve and 
afforded accurate determination of the chronaxie of abnormal voluntary 
muscle. The duration of 1,500 milliseconds was provided for studying the 
galvanic tetanus ratios. 

The interval between stimuli was adjustable in five steps from 1 milli- 
second to 4,000 milliseconds, the intervening steps being 5, 12 and 1,000 milli- 
seconds, respectively. In one version of the stimulator, there was provision 
for obtaining an uninterrupted flow of current for certain types of electro- | 
therapy. The several combinations of interval and duration enabled:one to 
secure data for a family of strength-interval curves and for a study of the 
facilitation ratio. Figure 1 illustrates several combinations of duration and 
interval. 

From the practical point of view, a maximum value of output current was 
determined to be 25 milliamperes. This was the deciding factor in the de- 
sign of the power supply and the choice of output tubes. One milliammeter , 
was mounted in the panel of the stimulator to measure this current, and a 
suitable control was designed which would provide accurate settings of cur- 
rent at both the large and the small values. 

There is shown in figure 2 a front view of the finished stimulator with 
a stimulating electrode, an indifferent electrode and an electrode strap. Since 
it was expected that the technician operating this device would also be taking 
written data with his right hand, the most frequently used controls were 
placed on the left side of the panel ; the milliammeter was placed in the central 
position; and the less frequently used controls were placed where they were 
not quite so accessible to the left hand of the technician. 

The upper right hand knob on the panel enabled the operator to select 
any one of five different values of interval between stimuli. The knob just 
below it enabled the operator to select any one of seventeen different values 
of duration of stimulus. The lower left hand knob provided control of the 
magnitude of the stimulating current in infinitesimal steps from about 0.1 
milliampere to 25 milliamperes. The toggle switch in the upper left hand 
corner of the panel was the most frequently used control because it connected 
the patient into the circuit when it was pushed to either the right or the left. 





8. Eccles, W. H., and Jordan, F. W.: Radio Rev. 1:143, 1919, 
9. Abraham, H., ‘and Bloch, E.: Ann. Phys. ams ss, 1919. 
10. Ritchie, Anthony, E.: j. Sc. Inst. 21: 64, 
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It thereby permitted the operator to deliver either anodal or cathodal stimu- 
lation. When it was in the middle position, the patient was not in the circuit 
but the operator could read on the milliammeter the peak value of current 
that was passed through the patient when the stimulus was delivered. 


Below the panel there is shown a covered compartment which houses 
the electrodes and cables when the cover is in place and the instrument is 
ready to be moved to a different location. It will be noticed that the in- 
different electrode is the familiar EKG electrode, while the stimulating elec- 
trode is composed of an insulated handle, a brass rod and a detachable 
chamois-covered head. The stimulator cabinet measures 14 by 12 by 12 
inches, and the total weight, including electrodes, etc., is 19 pounds. 

Since the power supply which operated this stimulator was of the con- 
ventional full wave type, its wiring diagram is not shown. It employed a 
type 83 tube as a full wave rectifier and had the usual L-C filter with con- 
denser input. A constant current of 75 milliamperes at 400 volts d. c. was 
delivered to the stimulator, whose circuit is shown in figure 3. A filament 
winding on the power transformer supplied heater current for all the tubes. 














A= single stimulus—I millisecond duration 
B=repetitive stimuli—1m.s.duration, lm-s.interval 
C=repetitive stimuli-lm.s.duration, 5m.-s. interval 
D=repetitive stimuli-5m.s.duration, lm.s.interval 


Fig. 1. — Oscillograms of constant current stimuli 


In considering the circuit of the stimulator, one can visualize a relaxation 
oscillator and a power amplifier with various appropriate modifications and 
accessories. The relaxation oscillator was of the multivibrator type, and 
the power amplifier was basically of the push-pull type with cathode coupling, 
although.the output from only one tube was utilized. Each of these basic 
circuits has received important alterations, which can be seen in the wiring 
diagram. 

In figure 3 there are shown two type 6C6 tubes, which are employed in a 
multivibrator circuit wherein the cathode, control grid and screen grid of 
each tube are treated as elements of a triode. The right hand 6C6 is elec- 
tron-coupled into its output circuit. Between the control grid and the cath- 
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ode of each 6C6 triode section there are variable resistors, Rij and Ra. The 
function of each resistor is to control the amount of time which its associated 
tube spends in a blocked, or nonconductive state. When the right hand 
6C6 is blocked, it draws no current. Therefore, the voltage across it rises, 
thus raising the voltagé across Rn, which is a potentiometer. This shifts 
the grid voltage of the 6AG7 tube so as to render that tube conductive and 
to permit it to put out current for a period of time determined by Ra and Ca. 

When the right hand 6C6 becomes conductive, it blocks both the 6AG7 
and the left hand 6C6. This state lasts for a period of time determined by 














Fig. 2. — Front view of the complete stimulator 


the product of R; and C;. Thus it can be seen that R; controls the interval 
between stimuli, while Rg controls the duration of the stimulus. 

The slider on the potentiometer R,, served as a control for the magni- 
tude of the output from the 6AG7 tube, because it determined the amount of 
signal which was applied to the control grid of this tube. In order to draw 
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Fig. 3. — Schematic circuit of the constant current impulse stimulator 
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at all times a constant current from the power supply, the 6L6 was employed 
as a compensating tube. The d. c. milliammeter measured only the current 
from the plate of the 6AG7 tube. This current was directed by means of a 
complex switching circuit to flow through the specimen in either of two 
directions or to flow through the milliammeter only without passing through 
the specimen. 

Since this stimulator was able to operate without the use of batteries 
and to derive all its power from the 115 volt a: c. line, it was completely 
portable and could be energized in almost any reasonable location within 
the United States. All parts used in its construction were standard electronic 
components, obtainable in normal times without difficulty. 

For over one year, two of these stimulators were in general use for 
electrodiagnosis and electrotherapy at one of the Army neurosurgical centers. 
It was found during that time that they performed satisfactorily ; consequent- 
ly, the technic of using them was adopted, and they were furnished to all 
the remaining Army neurosurgical services. 
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Until recently, little interest has been shown by physicians in the treat- 
ment of patients who have cerebral palsy. This lack of interest is hard to 
understand, because cerebral palsy is the most frequently crippling disease 
of children. Phelps” has reported that 40 to 50 children per 100,000 between 
12 and 16 years of age have cerebral palsy and that a, probable 100 cases occur 
per 100,000 in the total population. And yet, only ten or fifteen years ago, 
little attempt was made to treat the disease. In severe cases, patients were 
thought to be feebleminded, and in mild cases, young patients were told 
they would outgrow the so-called spastic paralysis. Probably the greatest 
obstacle to advancement has been the general opinion that a cerebral birth 
injury is associated closely with mental deficiency. Fortunately, recent in- 
vestigation has provided a basis for a much more hopeful and enlightened 
point of view. 

Cerebral palsy may be defined as a disturbance of motor function due to 
damage to the brain. The three commonest causes are congenital malde- 
velopment, birth injuries and encephalitis. It is the belief of most investi- 
gators of this problem at the present time that injuries at birth are not as 
common a cause of cerebral palsy as they previously were thought to be. 
According to Brockway,’ less than 50 per cent of the children affected had 
had a difficult birth, and Phelps’ reports indicated that in less than 3 per 


1. (a) Pusitz, M. E.: The Treatment of Cerebral Palsies from the Standpoint of the Physical 
Therapist, Physiothera y Rev. 19:247 (Sept.-Oct.) 1939. (b) Phelps, W. M.: The Spastic Child, Occup. 
Therapy 17:207 (Aug) 19 

. Brockway, Po The Problem of the Spastic Child; with Clinical Summary of One Thousand 
Cases, J. A. M. A. 106:1635 (May 9) 1938. 
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cent of cases the disease was due to poor obstetrical care and that the other 
injuries were unavoidable. 


Types of Disturbance 


The location of the lesion determines the resulting type of disturbance 
of the motor nerves. Two main disorders of the motor system are present 
in cerebral palsy, which, though superficially similar, are so fundamentally 
different that treatment is ineffective unless the true condition is recognized. 

Destruction of the basal ganglions results in the extrapyramidal syndrome, 
characterized by athetosis or involuntary motion. In contrast to this pic- 
ture is that of destruction of the motor cortex resulting in the pyramidal tract 
syndrome, characterized by spasticity and impairment of voluntary motion. 
Damage to the cerebellum resulting in ataxia is relatively rare. It was 
thought formerly that these conditions were combined in many cases, but 
at present it is found that most cases fall either in the truly athetoid group 
or in the truly spastic group. Obviously, the same method of treatment 
would not apply in all types of cases; yet it has been the custom for many 
years to group all conditions resulting from damage to the brain under one 
heading and call this “spasticity.” This grouping is, of course, useless when 
treatment of any sort is considered, and a clear differentiation of the two 
major types is necessary before treatment is attempted. The physical char- 
acteristics and also the personalities of patients in each group are entirely 
different. We shall describe the characteristics of patients in each group, as 
a knowledge of these contributes to the understanding of problems involved 
in treatment in cases of cerebral palsy. 

Athetosis. — Usually the child who has athetosis is lovable, is an extro- 
vert who likes to make friends, has little fear and is cooperative but is subject 
to intense prolonged fits of anger. Involuntary motion is superimposed on 
voluntary motion and. occurs during the hours when he is awake. When 
he is excited, involuntary movements become more widespread and their 
amplitude is greater. During sleep, involuntary motions disappear, and they 
are definitely diminished with greater and greater degrees of relaxation. The 
underlying ability of the patient to move normally is unimpaired, but in- 
voluntary motion is superimposed. 

Phelps compared the difficulties these patients have in directing motion 
with those of a person attempting to draw a perfectly straight line in a rap- 
idly moving automobile. Repetition of attempts to draw this line will not 
increase the ability of the person to draw a straight line in a moving auto- 
mobile, as the car will not lurch in the same direction twice. Because of this 
irregularity, an athetoid patient sometimes can perform a definite act but 
is not able to repeat it. Hence repetition of an act cannot be used success- 
fully in the treatment of athetosis. 

Careful study of a large number of cases has, shown that the athetoid 
condition does not result from involvement of specific muscles which are 
out of control but results rather from an attempt by the body to attain a 
certain position. If this attempt is thwarted by braces or surgical stabiliza- 
tion; other muscles of the same extremity will function to bring about similar 
athetoid distortion. Another marked characteristic of athetosis is the ten- 
dency of the patient to overcome athetoid motion by voluntary tension of the 
whole extremity. This produces rigidity in the limb which strongly sug- 
gests spasticity and makes it difficult for the physician to distinguish between 
athetosis and true spasticity. 

Spasticity. — The spastic child has a different personality. He.is more 
of an introvert and is oversensitive ; he lacks confidence and is fearful. How- 
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ever, his anger is rare and short-lived. _ In true spasticity, the stretch reflex 
is present. A spastic muscle is thrown into maximal contraction by the 
least stimulus; thus, when the muscle is stretched in an attempt to flex the 
joint, contraction of the muscles being stretched occurs and the motion is 
blocked. A loud noise or any other sudden stimulus will bring about con- 
traction of all spastic muscles, and the incoordinated motion may be con- 
fused with athetosis. The damage to the brain is to the motor system, and 
many of the primary fundamental motions are not learned by spastic babies. 
Therefore, fundamental automatic motion, such as alternate motion of the 
legs, must be taught and made into a habit by constant repetition. 


Treatment 


Treatment of the child with cerebral palsy must depend on accurate 
diagnosis of the type of palsy, on the severity of the condition and on the 
mental status of the patient. Cerebral palsy requires a therapeutic program 
of many years’ duration, and no elaborate program should be arranged if the 
child is mentally defective to a marked degree. The severity of the handicap 
will determine the aim of the program. Usually a plan that will make the 
child more independent at home and promote good social and emotional ad- 
justment should be addpted first. Economic independence should be the 
goal if the patient is mentally and physically capable of it. 

Obviously, treatment of this condition is very complex, for it involves 
psychology, speech training and special education as well as medical care. 

As already mentioned, the disturbed .motor activity formerly was con- 
sidered to be a sign of emotional disturbance or feeblemindedness. Recently, 
with more advanced methods of teaching and of testing mental ability, in- 
vestigators have come to realize that the majority of patients who have cere- 
bral palsy, although mentally retarded, are not mentally deficient. Phelps 
reported that only 25 per cent of these patients have intelligence quotients 
of less than 90 on special tests, and Lipscomb and Krusen* reported that 
the intelligence quotients of only 26 per cent of a series of patients tested 
at the Mayo Clinic were less than normal. The difficulty lies mainly with 
present methods of testing in that the results of all intelligence tests depend 
on the accuracy of motor response. When such a test is given to a person 
who has a disturbance of motor response, results cannot be accurate. No 
direct tests are infallible in such cases. Rather, a combination of all tests 
must be used, and in the evaluation of the results retardation due to the 
existing handicaps should be considered. Often a test which measures the 
progress made in a year by a patient who is receiving special training is 
needed. 

It is also difficult for the person who is determining the underlying 
mental ability to be completely indifferent to the appearance and speech of 
the patient. Phelps‘ has expressed the opinion that it should be considered 
that these children have five extremities: two arms, two legs and the speech 
mechanism, including the face. A child who has involuntary motion of his 
face which results in grimaces, contortions and disturbances in the speech 
mechanism should not be considered to be feebleminded on that account, 
any more than a child with a paralyzed leg would be. 

Physical Therapy. — Physical therapy is of infinite value in the treat- 
ment of both spastic and athetoid patients because by this means muscles 
are retrained to carry out movements approximating normal patterns. ~ Cer- 
tain general principles of treatment can be applied to both types of motor 


3. Lipscomb, P. R., and Krusen, F. H.: Cerebral Birth Palsy with Special Reference to Physical 
Therapy, Arch. Phys. Therapy 24:342 (June) 1943. ; ( 4 ; 

4. Phelps, W. M.: The Treatment of Cerebral Palsies from the Functional Viewpoint, Occup. 
Therapy 17:67 (Apr.) 1938. 
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disorders. The first important rule is that treatment should begin as soon 
as the condition is diagnosed. It usually is started much too late. Lips- 
comb and Krusen* reported that at the Mayo Clinic the average age of the 
atients who had cerebral palsy. was 8% years, whereas the age when symp- 
ioms were noted first was, in most cases, less than 1 year. In the infant, 
assive stretching of a spastic muscle does not bring forth the resistance 
ound at a later age, and if treatment is started early contractures can be 
srevented in cases of spasticity. Gross motioris can be learned at an early 
ge, and the value of relaxation also can be learned by the small child. Early 
treatment eliminates the necessity, when the child is older, of unlearning 
bad habits acquired in infancy. 

Treatment should be given in a calm and quiet environment. As Carl- 
son® pointed out, more attention must be brought to the sensory side of the 
reflex arc and care should be taken to protect the child from too many 
sensory stimuli to which his nervous system is not yet accustomed. It is 
best to place the child in a warm room, preferably on a pad on the floor so 
that he will not be afraid of falling. The aim of treatment is for the child to 
obtain conscious control of motor functions, and the interest should be cen- 
tered, not on what task he performs, but on how he performs a given task. 

Both Phelps* and Pohl’ stressed the fact that the normal child is en- 
dowed from birth with a certain pattern of development. He sits up when 
he is 6 months old, creeps at 10 months and stands alone at 15 months. This 
presupposes that there is an optimal time for the acquisition of each pattern. 
This pattern should be followed as nearly as possible in the training of a 
child with cerebral palsy. It is easier to teach a child to walk when he is 
18 months old than when he is 5 years old, for by this time he is heavier and 
the urge for walking has been discarded. 

Frank* has emphasized that it is important in working with patients who 
have cerebral palsy to determine which is the working hand and which is the 
helping hand, and that domination of one hand is necessary. 

Athetosis: As already mentioned, the muscles of the athetoid child 
are essentially normal. Muscular power is usually good, and when he wills 
the muscles to move, they do so if the athetosis is controlled. Therefore, he 
does not have to be given exercises to strengthen his muscles nor is it often 
necessary to teach primary patterns of action. He will make purposeful 
and coordinated motions as involuntary motions are abolished. In the treat- 
ment of athetosis, the physical therapist first stresses release of tension. The 
child is taught how it feels to be relaxed completely and how to eliminate 
tension in each muscle. Massage may be helpful in some cases in inducing 
relaxation. 

Next, the patient is trained in motion from a relaxed state. Exercises 
in a warm pool may be of value. Usually it is best to start training at the 
proximal portion of the athetoid extremity. A hand which is capable of good 
function cannot be used well if the shoulder is in such poor condition that 
the hand cannot be placed where it could be used. 

When a patient knows how it feels to relax his normal voluntary muscles 
and his athetoid muscles, he is ready for occupational therapy. By occupa- 
tional therapy the patient. who has cerebral palsy is taught to apply what he 
has learned in physical therapy by doing something useful as he exercises. 
[t is also the link between the child in the ideal situation when he is receiving 





5. Carlson, E. R.: Infantile oro Palsy; Its .Treatment by Selective Inhibition of Sensory 
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physical therapy and his anything but ideal state during the rest of the time. 
A good description of treatment of the athetoid child was given in Mar- 
guerite Fischel’s’ book in which she described the course of training which 
she worked out for her son who was really an athetoid and not a spastic child. 

Spasticity: Relaxation is not of such great value for the spastic child 
as it is for the athetoid child, but motions carried out through accurate ranges 
at properly regulated speeds are the particular motions which must be en- 
couraged. One of the most important points to be remembered by physi- 
cians in the treatment of spastic children is that during babybood the child 
did not learn the fundamental motions, such as reciprocal motion of the legs 
and the normal reach and grasp of the arms, because spasticity prevented 
these motions. In the first few months of life, the normal child learns to 
kick first with one leg and then with the other and does this by the hour. 
Also, he learns to observe his hands and to play with objects close at hand 
and thus begins to reach and grasp. He develops the ability to place ob- 
jects in his mouth and take them out again with great facility, and this is all 
training toward proper development of the use of his arms. The spastic 
child is deprived of this practice, and therefore it is impossible for him to 
learn more complicated functions unless rudimentary voluntary motions are 
taught. These are taught by muscle training, by having the child repeat a 
corrective motion, by seeking to make the most of the intact residual portion 
of the brain and at the same time hoping to adapt or substitute the function 
of some other part of the brain for that of the part which has been damaged. 

First the child is taught a motion of one hand, then of the other. He 
then learns to carry out this motion with both hands at the same time. As 
the condition improves, he learns to carry out different motions with the two 
hands at the same time. Rhythm, speed and accuracy appear as simultane- 
ous movements become coordinated. Passive exercises are of no value for 
spastic children because the stretch reflex is too strong. . If the child will 
carry out flexion-extension motions of the affected joint for a period of time, 
his ability to perform this motion without interference by the stretch reflex 
will be increased considerably. Girard’ advised a rhythmic swinging motion 
when this is possible for overcoming the stretch reflex. 

Careful examination of the muscles reveals that the spastic patient has 
three kinds of muscles: (1) spastic muscles, manifested by the stretch re- 
flex; (2) normal muscles and (3) muscles which are flaccid as the result of 
damage of the brain and lack the ability to contract voluntarily but may 
contract involuntarily as the result of movement in some other part of the 
body. It is known that certain contractures and the resulting: deformities 
are likely to occur because of this muscular imbalance. There is a tendency 
for strong adductor muscles of the hip to contract. When this contraction 
occurs, the patient walks with the typical “scissors gait.” The strong ex- 
tensor muscles usually overpower the flexors of the foot, and the patient 
tends to stand on tiptoe. The arms are held tightly to the side with the 
elbows flexed, forearms pronated and wrists and fingers flexed. Special ex- 
ercises to prevent contractures should be started early. These include mo- 
tions of abduction and external rotation of the shoulders, extension of the 
elbows, wrists and fingers, abduction of the thighs, extension of the knees, 
and dorsiflexion of the foot. Rhythmic motions and games are of particular 
value for treatment of the spastic child. 


Speech Correction and Training. — Speech defects are commoner in the 
athetoid patient than in the spastic patient but may occur in either. Speech 


9. Fischel, pignetion K.: The Spastic Child, St. Louis, C. V. Mosby Semeeny, 1934, 
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correction and training are two ofthe most important factors in rehabilita- 
‘ion, aS it opens an avenue of communication which is essential to satis- 
factory adjustment-ef the patient. Both Fischel? and Girard” described ex- 
ercises for control of the tongue and simple methods of practicing phonation. 


Occupational Therapy. — The importance of occupational therapy has al- 
ready been mentioned. Especially when the child is young, most of the 
training should be given in the form of play, rhythm exercises or special 
cames, to direct the child’s interest away from his difficulty. The patient 
becomes more agile as he forgets himself in his work. This is illustrated 
by Carlson" in the example of the spastic child who could not feed herself 
but could play the piano satisfactorily and of the chemistry student who 
developed considerable manual dexterity in the laboratory when he learned 
to redirect attention from his hands to the chemistry problem. These tend 
to emphasize the fact that it is necessary to consider the psychologic as well 
as the physical needs of the child and to work with his body and his mind 
at the same time. In other words, it is always important to work with the 
child as a whole and to build his personality as he learns to control his body. 
As Brockway’ said: . “The ultimate objective is not merely to correct and 
improve deformed bodies, but to give to society, as far as possible, a reliant, 
useful and self-supporting citizen.” 


Ultraviolet Rays. — The use of the ultraviolet lamp is considered by some 
to be detrimental, because such rays are known to increase muscular tone. 
Hence, mothers often go to the extreme and shield the child who has cerebral 
palsy from the rays of the sun. Carlson” pointed out that children may 
become somewhat restless for a few days after exposure to the sun until a 
coat of tan is acquired and then the general benefits far offset any detri- 
mental effect. 


Braces. — The use of braces in the treatment of cerebral palsy is contro- 
versial. Brockway’ advocated their use for their stabilizing effect. Phelps™ 
pointed out that they often merely cause a substitution for the primary de- 
formity in athetoid patients but in certain cases are beneficial for restraining 
involuntary motion, especially of the lower extremities. Lipscomb and 
Krusen* have stated that braces are definitely contraindicated in most cases 
and should be used only in a few instances after surgical procedures. 

Surgery. — Surgical procedures are obviously of no value in cases of 
athetosis:~ Definite improvement can be obtained in cases of true spasticity 
by surgical correction of contractures. This correction should be followed 
by careful physical treatment. 


Comment 


From the foregoing description of the treatment of patients who have 
cerebral palsy, it is apparent that ideally such a child should be placed in a 
special school equipped for the treatment and training of crippled children. 
Unfortunately, as one of us (Krusen,™) has pointed out, not many schools of 
this type are availablé, and a large number of children have to be treated 
by a trained physical therapist under medical supervision and an even larger 
number by the parents at home. That conscientious training at home by 
an intelligent parent can give excellent results has been pointed out by Mar- 
guerite Fischel,® and her book is not only helpful but also encouraging to 
parents of similarly afflicted children. Whenever possible, a child treated 
at home should have, the opportunity to spend at least some time in a camp 


11. Carlson, E. R.: Born That Way, New York, John Day Co., Inc., 1941. 
12. Krusen, F, H.: Physical Medicine: The Employment of Physical Agents for Diagnosis and 
Therapy, Philadelphia, W. B. Saunders Company, 1941, pp. 599-602. 
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for crippled children, such as the one described by Rogers and Thomas,” in 
order that he may have the benefit of fair competition and stimulating con- 
tact with other handicapped children. 

The practice at the Mayo Clinic has been to have a physiatrist aided by a 
trained physical therapy technician arrange a program of home exercises for the 
patient and instruct the parents to carry it out. Certain books for reference pur- 
poses are recommended. The good results which can be obtained in this way were 
reported in follow-up studies made by Lipscomb and Krusen.* Of the pa- 
tients at the Clinic who carried out the recommended treatment for a period 
of two to three years, 63 per cent made marked, considerable or moderate 
improvement; of those who carried out insufficient treatment, only 20 per 
cent experienced moderate improvement, and none in this group made 
marked or considerable improvement. Results like these certainly should 
be an incentive td physicians to provide a more adequate program for re- 
habilitation of patients who have cerebral palsy. Carlson,* the eminent neu- 
rologist who by his own example has shown that such handicaps can be 
overcome, stated, “If Helen Keller was able to attain the rank of genius with 
only a fifth of her brain area accessible to satisfactory contacts with the 
world, there is hope for the spastic who has so many more channels open 
for development.” 


13. Rogers, Gladys G., and Thomas, Leah C.: New Pathways for Children with Cerebral Palsy, 
New York, The Macmillan Company, 1935. 

14, Carlson, E. R.: Foreword, in Girard, P. M.: The Home Treatment of Spastic Paralysis, Phila- 
delphia, J. B. Lippincott Company, 1937, pp. V CX. 
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Numerous investigators have described electrocardiographic changes 
which occurred in the conventional limb lead tracings after artificially in- 
duced fever therapy. It is the purpose of this work to attempt to confirm 
these findings after the institution of a method to control the patient’s wa- 
ter balance during the therapeutic fever and to describe electrocardiographic 
changes which occurred in multiple chest lead tracings. 


The physiologic adjustment to high external temperatures depends in 
part on the proper functioning of the circulatory system, the sweat glands 
and the thermoregulating center. When a person is subjected to high tem- 
peratures, the pulse and the circulatory rates are increased and both the vol- 
ume of the cardiac output and the velocity of the blood may be increased 
three to four fold. 


Bazett' reported that the difficulties in the circulation depend on the 
marked dilatation of the arterioles, capillaries and veins in the skin, which 
then can accommodate a considerable blood volume. This blood may be 
made available through constriction in other areas, such as the splanchnic 
system, through a contraction of blood reservoirs, such as the spleen, and 
through dilution of the blood by absorption of fluid; but these adaptive mech- 
anisms may be strained beyond their limit. Therefore the tissues are in- 
adequately supplied, with blood and oxygen, and there results gradually an 
increase in plasma volume and in formation of new blood cells, so that there 
is an increase in total blood volume. The strain on the circulation in pyrexia 
is particularly heavy if the blood volume is allowed to decrease through dehy- 
dration. 


An additional circulatory strain is imposed by the lowering of the periph- 
eral resistance in the skin so that the blood flows through these channels, 
and there has to be a large cardiac output in order to maintain a normal blood 
level and an adequate supply of blood to the rest of the body. 

Huddleston, Baldes and Krusen,’ using air-conditioned fever cabinets and 
optically recorded polygrams together with the conventional limb lead elec- 
trocardiograms, studied 11 patients whose temperatures were elevated from 
normal to 106.0 F. They concluded that the distressing symptoms one ob- 
serves and the subjective discomfort experienced by patients during the in- 
duction period of artificially induced hyperpyrexia are caused by an inade- 
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quate filling of the heart resulting in temporary cardiac decompensation. Re- 
duced cardiac filling probably resulted from (1) reduced venous return due 
to uncompensated peripheral vasodilatation, (2) shortening of the filling time, 
(3) reduced blood volume. 

Kopp’ carried out studies to determine the effect of artificial fever upon 
the responses of the blood pressure and pulse rate to changes in body posture. 
The application of artificial fever results in a greater frequency of inadequate 
responses to postural change, more marked at the height of fever than when 
body: temperature has fallen. Inability of the postural vasomotor reflex to 
respond in a normal manner under these conditions is revealed especially by 
the more frequent immediate and sustained drop in systolic blood pressure 
and by rather marked reduction in pulse pressure. 

The literature reveals several detailed reports on the changes observed 
at autopsy on patients who died of causes attributable to physically induced 
fever. In 1937 Chann and Kirkpatrick* and Hartman,’ using hyperpyrexia 
reported 2 deaths and postmortem evidence of subendocardial hemorrhages. 
Later in 1937 Wilbur and Stevens® reported 3 more deaths due to radiant 
heat hyperpyrexia; autopsy performed on 2 of the patients revealed suben- 
docardial and myocardial petechial hemorrhages. Kopp and Solomon,’ using 
the air-conditiored type of fever, reported a fatal case with subendocardial 
hemorrhages and attributed death to the shock syndrome. The mechanism 
of shock under fever, they stated, consists of a diminution in blood volume, 
an increase in the vascular bed and an increase in vascular permeability. 

In 1939 Lichtenstein,® using the hot bath method followed by a hot 
blanket, stated that the findings after a death were a pericardium filled with 
fluid and dilatation of the heart chambers. The myocardium was firm and 
dark red, and there were a few subendocardial hemorrhages in the left ven- 
tricle. Wilson and Doan® reported that the two most constant pathologic 
findings following physically induced fever in experimental animals and in 
human subjects were hemorrhage and acute parenchymatous degeneration 
of the liver. They believed that the sequence of events in the pathogenesis 
of hemorrhage in artificially induced fever may be constructed as follows: 
With the rise in temperature, anoxia develops, a rapid depletion of liver gly- 
cogen occurs and definite evidence of hepatic cell necrosis appears. The de- 
crease in prothrombin, with or without a decrease in fibrinogen, may be cor- 
related with the extent of liver damage. A second factor is the thermal’ 
injury to the megakaryocytes reflected by a decrease in the circulatory plate- 
lets. 

In 1940 Wilson” reported 2 deaths and described the pathologic evidence 
as subendocardial hemorrhages throughout the septal and posterior walls of 
the left ventricle in all 3 cases. 

Electrocardiographic changes have been described after artificially in- 
duced fever therapy. In most of the investigations the conventional limb 
leads were the only ones employed. In several, the so-called apical chest 
lead was recorded. 

In 1936 Vessell and Bierman“ made observations on changes in the 
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J: ez & Chann, G. C., and Kirkpatrick, C. L.: Fatal Result of Artificial Fever Therapy, a Case Report, 
Mil. Surgeon 81:281, 1937. 
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6. Wilbur, E. L., and Stevens, J. B.: Morbid Anatomic Changes Following Artificial Fever with 
Report of Autopsies, South M. J. 30:286, 1937. 
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electrocardiograms produced by temperatures at 104.0 F. of three to five 
hours’ duration produced by physical means. The alterations of the electro- 
cardiographic waves were not uniform. P and T waves were almost as fre- 
quently increased as decreased in size. The R wave, however, most fre- 
quently became.smaller, and the P-R and QRS intervals in most instances 
were shortened. The R-T interval was usually depressed, never elevated. 
Of especial significance was the transformation of several normal am- 
plitudes or intervals to abnormal ones, as well as the reverse changes. This 
involved particularly the R and T amplitude. Worthy of mention was the 
development of a prominent Q wave in 1 instance. None of the electro- 
cardiographic changes were permanent. No inference could be made that 
the fever produced any harmful effects on the heart. Simpson” expressed 
the belief that since his series of patients showed only minor changes in the 
electrocardiogram this fact might be attributed to the alkalosis present in 
persons subjected to high, sustained artificial fever, i. e., some disturbance 
in the acid-base equilibrium. 

In 1938 Neymann™ mentioned that there was an increase in rate during 
physically induced fever, the P-R interval was often shortened and the T 
wave was usually obliterated and that these changes might persist for a few 
days but the fever caused no permanent effect on the heart. 

In 1939 Huddleston and co-workers“ reported electrocardiograms show- 
ing a disappearance of sinus arrhythmia and a reduction of the conduction 
time (P-R interval) after the employment of the air-conditioned type of fever. 

In 1941 Dauber” observed a patient in whom the electrocardiographic 
pattern of an anterior wall infarcation developed after fever therapy. There 
was a Sharply negative V-shaped T, and a sharply positive T, which re- 
mained for twenty-two days after the six hour fever session at the 106.0 F. 
(R) level. Knies’ reported on 6 men and 14 women who received from one 
to nine sessions of fever in the Kettering hypertherm. He concluded that 
the electrocardiographic changes were insignificant and that no permanent 
changes occurred. In none were there changes of coronary artery insufficiency. 
In the group a change from +2.0 mm. to —3.5 mm. occurred once in T;; 
less inversion was noted in four other instances: T, and T, were never 
found to be inverted after therapeutic fever. 

In 1943 Turville and Fetter’ using the Kettering hypertherm, reported 
13 cases in which electrocardiograms were taken before and after fever. In 
6 patients very questionable changes occurred, consisting of a slight decrease 
in the amplitude of the T-wave in lead I in all cases and T, and T, or T, 
in 3 cases. In none was the decrease in amplitude enough to produce iso- 
electric or inverted T waves. These investigators concluded that the elec- 
trocardiographic changes after therapeutic fever were commoner than they 
had been thought to be and advised a constant observation of the cardio- 
vascular system during the fever session. 

In 1944 Clagett’ reported on a series of 118 electrocardiograms taken 
immediately after fever therapy. Sixty-four showed insignificant changes; 
7 showed significant changes, and 9 showed no change whatever from the 
prefever tracings. It was found that there was a slight increase or decrease 
in the amplitude of the P waves and the QRS complexes and the S-T seg- 
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ments were depressed in a few cases. The cases of 3 patients with myo- 
cardial damage and significant T wave inversion were presented in detail, 
all the patients recovering. 


In 1945 Harvey and Billings” reported the electrocardiographic changes 
in 85 patients treated with physically induced fever, stating that 3 showed 
progressive changes typical of coronary artery occlusion of the anterior type. 
The patients were young men treated for chronic gonorrhea] arthritis. 


Several advances” have been made in the application of therapeutic fever 
by our group, and, in consideration of the latter reports outlined, it seemed 
in order that serial electrocardiographic studies be made and a reevaluation 
of the effects of fever be considered. In view of the increasing importance 
of the chest leads and the relative absence of the use of these leads in previ- 
ous studies it was decided to study them as fully as wartime restriction on 
materials would permit. The cardiovascular systems of the patients studied 
were normal as far as could be ascertained. 


Procedure 


The patient received, in addition to his venereal disease examination, a complete 
medical history and physical examination, a 2 meter roentgenogram of the chest and 
the following laboratory studies: total red blood cell count and hemoglobin determina- 


tion, total white blood cell count and differential study, urinalysis, and an icterus deter- 
mination of the serum. 


Every patient was afforded the following two day preparation®°¢ for his session of fever- 
chemotherapy: (a) a high vitamin, high caloric diet three times daily ; (b) desiccated whole bile 
salt capsules, 10 grains (0.65 Gm.) three times daily after meals, (c) enteric-coated sodium 
chloride tablets, three times daily after meals (7 grains [0.46 Gm.] of sodium chloride with 
3 grains [0.19 Gm.] of dextrose per tablet) ; (d) low soapsuds enema the night before fever 


therapy, (e) phenobarbital tablet, 114 grains (0.1 Gm.) at bedtime the night before fever 
therapy. 


Each patient received a single three to eight hour session of physically induced 
fever in the Kettering hypertherm. Supplemental oxygen” was administered by means 
of a nasal catheter at the rate of 4 to 6 liters per minute. 


In our hauds it was evident that the uniformly safe administration of 
artificial fever at the 106.0 F. (R) level could be more efficient if some rap- 
idly performed test could be adopted which would indicate the insidious 
beginnings of the states of dehydration and overhydration during the treat-. 
ments. Alterations of the peripheral red cell count, hemoglobin and hemato- 
crit are not apparent until the water imbalance is well advanced.” In 1926 
Barbour and Hamilton” described a falling drop method of determining 
specific gravity of the blood plasma. Kagan* extended the study and de- 
scribed the method and materials which we have adopted and modified. 
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Plasma specific gravity determinations were made at 8 a. m. on the two prefever 
days.% They were then made immediately before fever (8 a. m.), at the height of the 
period of induced fever and at the beginning of the second, fourth, sixth and eighth 
hours of maintained fever.24* Determinations were made on the postfever evening at 
8 p. m. and at 11 p.m. Determinations were then made at 8 a. m. on three consecutive 
postfever mornings. 

The range of normal was considered to be 1.0255 to 1.0288. A determination below 
1.0255 was interpreted as hemodilution and above 1.0288 as hemoconcentration, all other 
factors being constant. 


Normal Hydration. — The patients who had normal treatment courses were 
comfortable; the rectal temperatures were controllable to within 0.2 degree 
(F.) ; the pulse date was stabilized in the 100 to 120 beats per minute range; 
the arterial blood pressure, after an initial increase in the pulse pressure at 
the expense of both the systolic and diastolic pressures, usually stabilized 
at the pretreatment level, and the urinary output was at least 25 cc. per hour 

Dehydration. — The clinical evidences of dehydration were (1) complaints 
of generalized discomfort by patients who demonstrated increased voluntary 
muscular activity and restlessness; (2) uncontrollability of the rectal tem- 
perature which tended to increase 0.3 to 0.5 degree above the desired level 
despite a low cabinet temperature; (3) a progressively increasing pulse rate, 
as recorded every fifteen minutes, over a previously stabilized one and a 
decreasing volume; (4) a systolic blood pressure in the 80 to 90 mm. of 
mercury range when the pretreatment pressure was above 100 mm. of mer- 
cury, and (5) average urinary output of less than 25 cc. per hour during 
the maintenance period. 

Overhydration. — The clinical signs of overhydration were: (1) complaints 
of generalized discomfort by patients who demonstrated increased muscular 
activity which often progressed to a state of mental disorientation, and if 
corrective measures were not instituted to the development of delirium and 
coma; (2) uncontrollability of the rectal temperature which tended to in- 
crease 0.3 to 0.5 degree above the desired level despite low cabinet tempera- 
tures; (3) progressively increasing pulse rate with the volume becoming 
more full and bounding; (4) systolic blood pressure remaining at the stabil- 
ized level or increasing as did the diastolic pressure and pulse pressure; (5) 
average urinary output of more than 25 cc., as the patients usually urinated 
freely. 

Well over 2,000 fever sessions have been administered since the correla- 
tion of these plasma specific gravity determinations and the clinical syn- 
dromes outlined. This method of determining the state of water balance, 
and correcting it if necessary, has proved to be of inestimable value. In 
this study of the effects of fever-chemotherapy on the electrocardiogram, this 
method was used to control the patient’s state of hydration as far as possible. 


The care of the patient after removal from the fever cabinet was as follows: 
(a) pulse and rectal temperature determined and recorded every half-hour until the tem- 
perature returned to 101.0 F. and then every hour until it was 99.6 F. for three consecutive 
readings; (b) blood pressure recorded every half-hour until stabilized in the range of the 
pretreatment level; (c) absolute bed rest. 


Conventional limb lead electrocardiograms*4 were recorded, and the chest leads taken 
were CF, CF; CF, and CFs. The joint recommendations of the Committee of the 
American Heart Association for the Standardization of Precordial Leads™ and the 
Subcommittee of the Cardiac Society of Great Britain and Ireland on the Standardiza- 
tion of Chest Leads®® were applied in the investigation. The electrocardiograms were 
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recorded immediately before and after fever therapy and in the morning for three 
consecutive postfever days. 

The apparatus used was a newly purchased ‘Cambridge-Simpli-trol electrocardio- 
graph. The skin of the patient’s chest was marked with a concentrated solution of 
gentian violet so that the exploring elertrode could be placed accurately before and 
after the treatment procedures were instituted. 


Observations 


A. The Effect of Physically Induced Fever Alone. — Three men with acute 
gonorrheal epididymitis and 2 women with acute gonorrheal endocervicitis 
received physically induced fever at the 106.0 F. (R) level for six hours. All 
were between the ages of 19 and 26 years. The group was small, as it was 
usual to administer chemotherapy in combination with fever therapy, and 
therefore the opportunity for study in this group was limited. 

There were no significant changes in configuration of the complexes in 
the three limb and four chest leads. 

B. The Effect of Physically Induced Fever Combined with Oxophenarsine 
Hydrochloride on the Electrocardiogram. — One man and 17 women with sec- 
ondary or early latent syphilis received physically induced fever at the 106.0 
F. (R) level. Three of them had eight hours and the remainder six hours.” 
All were between the ages of 19 and 32 years. Oxophenarsine hydrochloride 
(marpharsen) was adtninistered on the basis of 1.76 mg. per kilogram of 
body weight. The total amount was divided into three equal doses and 
administered at the beginning of the first, third and fifth hours of maintained 
fever The total amounts of the drug ranged from 84.6 to 152.1 mg. 

Changes in the amplitude of the T waves were apparent in 4 of the 15 
patients who received six hour sessions of fever (patients 1 to 4, table 1). 
These changes were not evident in the limb leads but were significant in 
the chest leads CF,, CF, and CF,. 

These changes in amplitude of the T waves were evident also in 1 of the 
3 patients who received eight hours of fever combined with oxophenarsine 
hydrochloride. Lead CF, also was influenced (patient 5, table 2). 

There was no clinical evidence of cardiovascular collapse or coronary 
artery insufficiency. Patients 2, 3 and 4 showed clinical and laboratory evi- 
dence of dehydration during fever therapy, which was corrected. Patients 
1 and 5 had uneventful treatments. The postfever courses in all revealed no 
complications. 

C. The Effect of Physically Induced Fever Combined with the Sodium Salt 
of Penicillin on the Electrocardiogram. — Seven men and 10 women with primary 
and secondary syphilis received physically induced fever combined with the 
sodium salt of penicillin. Five received three hours of fever, combined 
with 600,000 units of sodium penicillin; five received three hours, combined 
with 1,200,000 units of penicillin, and 7 received six hours, combined with 
1,200,000 units of penicillin. The temperature level in all was 106.0 F. (R). 
The ages ranged from 16 to 33 years. 

Changes in the amplitude of the T waves were apparent in 2 of the pa- 
tients who received three hour sessions (patients 6 and 7) and in 1 who 
received six hours of fever (patient 8). These changes were not apparent 
in the limb leads but were evident in the chest leads. 

There was no clinical evidence of cardiovascular collapse or coronary 
artery insufficiency. None of the 3 patients who displayed electrocardio- 
graphic changes showed clinical manifestations of dehydration during or after 
fever therapy. 


27. Bundesen, H. N.; Bau T. J.; Kendell, H. W., and others: The Intensive Treatment of Gonor- 


er, 
rhea and Syphilis, J. A. M. A. 123:816 (Nov.) 1943. : 
28. Craig, R. M.; Schwemlein, G. X., and Kendell, H. W.: Penicillin Combined with Fever Therapy. 


A Preliminary Report of 20 Cases of Early Syphilis, J. Lab. & Clin. 30:1016 (Dec.) 1945, 
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TABLE 1. — Changes in Amplitude of the T Waves of Patients Receiving Six Hours of Fever 
Combined with Oxophenarsine Hydrochloride. 
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Fig. 1. — Chest lead electrocardiograms of a 22 year old woman who received six hours of 

fever at 106.0 F. (R) level, combined with 0.140 Gm. of oxophenarsine hydrochloride for early 

latent syphilis. Immediately after fever, the T waves are inverted in leads CF2 and CFs; they 
are again upright on the fourth postfever day. 


Comment 


The cardiac rate increased on an average of 6 beats per minute as shown 
by the electrocardiograms taken immediately after postfever, and on the 
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Taste 2. — Changes in Amplitude of the T Waves of a Patient Receiving ‘Eight Hours of 
Fever Combined with Oxophenarsine Hydrochloride. 
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Fig. 2. — Chest lead electrocardiograms of a 32 year old female who received eight hours of 

fever at 106.0 F. (R) level, combined with 0.104 Gm. of oxophenarsine hydrochloride for sec- 

ondary syphilis. Immediately after fever, the T waves are inverted in leads CF2, CFs and CFs. 

There is blunting of the T waves in lead CFs. The T wave inversion is still present on the 

first and second postfever days. alactvoeneeparats on the fourteenth postfever days are 
normal. 


following day (sixteen hours later) the heart had assumed its pretreatment 
rate. 

There were no significant changes in the three standard limb lead trac- 
ings other than the temporary accelerations of rate. The electrocardiographic 
abnormalities that occurred in this study were all confined to the chest leads 
CF,, CF;, CF, and CF,;. These abnormalities were transient in that over a 
period of three to fourteen days the tracings had reverted to the pretreatment 
configurations. There were no corresponding objective signs nor subjective 
symptoms referable to the cardiovascular system, and it is believed that the 
electrocardiographic changes were on the basis of reversible myocardial patho- 
logic change due to a myocardial anoxia, possibly because of the increased 
rate and inadequate filling of the heart chambers. It is interesting to note 
the absence of significant electrocardiographic changes in the standard limb 
leads as reported by other workers. It is believed that the prompt correction 
of disturbances in the patient’s water balance (and therefore his blood vol- 
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TABLE 3. — Changes in Amplitude of the T Waves of Patients Receiving Fever Combined 
with Sodium Penicillin. 
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Fig. 3. — Chest lead electrocardiograms of a 21 year old man who received three hours of 

fever at 106.0 F. (R) level, combined with sodium penicillin (600,000 Oxford units). There 

is blunting of the T waves in leads CF2, CFs, CFs and CFs on the first postfever day. T wave 

inversion has occurred in leads CF2, CFs and pn Electrocardiograms on the fifteenth day 
are normal. 


ume) may be one of the factors responsible. The greater sensitivity of the 
chest leads as compared with the limb leads in detecting myocardial diseases 
has been reported elsewhere.” 


Summary 


1. Serial electrocardiographic studies on 40 patients receiving physically 
induced therapeutic fever alone or in combination with oxophenarsine hy- 
drochloride or penicillin were the subject of this investigation. 

2. Clinical signs and symptoms of disturbances in water balances during 
the fever sessions, as well as a laboratory method for the early detectipn of 
dehydration and overhydration, are briefly outlined. 


29. Katz, L. N.: Electrocardiography, Philadelphia, Lea & Febiger, 1943, p. 35. 
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3. The results, described by previous workers, who showed that changes 
occur in the limb leads following physically induced fever were not observed 
in this investigation; this fact may be ascribed to a more efficient control of 


the water balance during the therapeutic fever. 
4. Eight patients showed temporary changes in the T wave in one or 


more of the four chest leads studied. 


to definite inversion of the T waves. 


These changes varied from blunting 


5. None of the 40 patients studied showed clinical evidence of cardio- 
vascular collapse or coronary artery insufficiency. 
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PROGRESS REPORTS 


An Early Progress Report on the Develop- 
ment of the Department of Physical 
Medicine at the University of IIli- 
nois College of Medicine * 


By H. Worley Kendell, M. D., Baruch Fellow, 
Mayo Clinic, Rochester, Minn. 


The University of Illinois College of 
Medicine is proud to report progress in the 
development of physical medicine. Its rec- 
ognition of this expanding field has been 
exhibited by the inauguration of a section 
of occupational therapy in the undergrad- 
uate curriculum of the medical school and 
the reorganization of the section of physi- 
cal therapy, which have made available the 
services of both these sections to all de- 
partments both in the hospital and in the 
outpatient clinics. Then in September, 
1945, these two sections were brought to- 
gether under the newly established De- 
partment of Physical Medicine. 

The University of Illinois appreciates 
the fine assistance and interest that the 
Baruch Committee has given this project. 
Technical supervisors in both occupational 
and physical therapy have been obtained. 
The head of the department of physical 
medicine has been appointed but will not 
assume active headship until April 1, 1947. 
A special advisory committee serving as a 
consultant body to the department of phys- 
ical medicine has been functioning since 
March, 1946; this is composed of repre- 
sentatives from the various departments of 
the medical school. 


Physical Therapy 
In July, 1945, when this department was 
* Abstract of a peeet read at the Twenty-Fourth 
t 


Annual Meeting o e American Congress of Phys- 
ical Medicine, New York, Sept. 6, 1946. 


reorganized, patient referrals were accept- 
ed from all services in the hospital as well 
as the outpatient clinics. In the past year, 
referrals to the section of physical therapy 
have been: from fifteen different clinics and 
from practically all inpatient services. The 
patients’ treatment have increased during 
this past year from an average of twenty- 
five per day to sixty-one. In this section 
during its first year of reorganization, no 
major emphasis has been placed on teaching 
or research, as a concerted effort has been 
made to put effectively into operation estab- 
lished procedures and technics in rendering 
efficient treatment for the patient. However, 
a program of lectures and demonstrations 
has been inaugurated for the students and 
staff in the occupational therapy section, cadet 
nurses, resident medical staff, medical stu- 
dents and physicians attending postgraduate 
courses, in physical treatment of arthritis. 
It is planned to establish a course in physical 
medicine in the undergraduate medical school 
curriculum at the earliest possible date. Spe- 
cific postoperative exercises for spastic pa- 
tients are being investigated in collaboration 
with the department of orthopedic surgery 
Active assistance also has been given to the 
department of surgery for their studies of 
early postoperative ambulation. 

The personnel of this section has increased 
during the past year from one technician 
and one physical therapy aide to one chief 
technician, three technicians and one physical 
therapy aide. 


Occupational Therapy 


The section of occupational therapy, 
which was reorganized in 1941, provides a 
program for both education and research 
as well as an additional valuable form of 
treatment for the patient. This service 


(Continued on page 177) 
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THE SCOPE AND NEEDS OF PHYSICAL MEDICINE AS SEEN BY A 
NEWCOMER * 


It seems entirely fitting that physical medicine should have its rebirth and 
most phenomenal growth at the moment when the triumphs of preventive medi- 
cine have almost eliminated the great pandemics from much of the earth and 
when chemotherapy already promises the early relegation of many remaining 
infections to museum niches. We must look to preventive medicine moreover 
for the definitive solution of many of the remaining problems such as the rheu- 
matic affections and certain diseases of the central nervous system. Perhaps 
one would be justified in saying that preventive medicine’s greatest challenge is 
accidents in the various forms of transport. The average physician will find 
himself turning more and more to the technics of physical medicine as his prac- 
tice tends steadily towards geriatrics and chronic disease rather than the acute 
disease of other years. In part the province of physical, medicine will be, not 
in the spectacular solution of remaining medical mysteries, but, like plastic sur- 
gery, in the salvage of the wreckage they leave behind. One of its most attractive 
features is the fact that lying horizontal to the parallel specialties of internal 
medicine, surgery, pediatrics, obstetrics, etc., it cuts across their boundaries 
and has intimate relations with each. 

From the.point of view of a patient entering a hospital in the dual role of 
a diagnostic problem and an apprehensive human being, physical medicine is 
one leg of..a triangle, the other two legs of which are chemical medicine and 
psychosomatic medicine.* + Such a classification is artificial but useful. All 
three branches have existed from the humblest beginnings of herbalism and 
barber surgery, but have been accorded widely varying importance. From the 
time of Virchow until Freud and Adler, chemical medicine wholly dominated 
the other two. Psychosomatic medicine is receiving general recognition now and 
physical medicine will certainly. assume its proper place. Excluding chemical 
tests, the administration of drugs, and psychologic or social service investiga- 
tion, everything done to or for the patient while he is hospitalized is the domain 
of physical medicine, from the temperature of the bedpan placed under him 
to the angle of his headrest. 

This last statement implies a reorientation of teaching in schools of nursing. 
It is neither possible nor desirable to make every nurse a physiotherapist, but 
it is essential to have her understanding and cooperation. As a result of current 
policies in training schools no nurse is so happy as when her ward is silent. 
immobile, and virgin of bed wrinkles. Balkan frames and apparatus.make her 
nervous. If we are to have the maximum benefit from bed exercises,-nurses 
must be taught the rudiments of exercise as well as the disastrous effects of im- 
mobilization and prolongation of the horizontal state. It will not be possible 
to train enough physiotherapists to administer the minimum exercises which 
all bedrest patients should receive daily throughout entire hospitals. Nor is 









































* By Sedgwick Mead, M.D., Baruch Fellow in Physical Medicine, Harvard Medical School. 
* Surgery itself consists in the application of physical means to the diagnosis and treatment of disease 
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there any point in perpetuating the nurse’s belief that there is a fundamental dif- 
ference between the hot fomentations she is accustomed to give in surgical 
infections and the technics of the physiotherapist. She is already engaged in 
physical medicine. Let her recognize the fact and perform her role more in- 
telligently. 

The neglect of physical medicine on the clinical side has been paralleled 
by the strange omission of biophysics from the medical school basic science 
curriculum while its robust twin, biochemistry, has enjoyed a phenomenal growth 
Although physicians are constantly using physical measurements and means they 
are somewhat back in the nineteenth century so far as their understanding of 
modern physical and engineering methods goes. Research men in particular 
are handicapped by lack of any facility in the medical world where they can 
learn the methods of modern engineering and must pick up their information 
as best they can. The need becomes most apparent, for example, wherever at: 
tempts are beingi made to use isotopes for tracer work. The time must come 
when every medical school will have on its staff a professor of biophysics whe 
is primarily a physicist. 

The preclinical years should include some instruction in the measurement 
of physical magnitudes, the censtant estimate of sensitivity and accuracy, and 
the cultivation of skepticisra of the infallibility of meters. Excellent teaching 
films exist for instructicn in the elements of electronics,* a subject which the 
physician will inevitably encounter sooner or later, for measurements today are 
almost universally recorded electrically even of such things as pressure, force, 
temperature, etc. Since laboratory courses in physiology are almost exclusively 
concerned with physical measurements, these lectures and demonstrations can 
be conveniently integrated with those of physiology. The department of bio- 
physics could be, however, largely a research center for graduate work, as the 
Department of Physical Chemistry is now at Harvard Medical School. 

A course covering the above topics was inaugurated over a year ago at 
Massachusetts Institute of Technology.2 Although given primarily for the 
Baruch Fellows, its value and need are attested by the large number of appli- 
cations from other physiatrists and research men, far more than can be accom- 
modated. Facilities quite obviously must be opened up in other cities, teachers 
trained, texts written. 

Physical medicine’s present greatest need is for careful, controlled, quanti- 
tative research in the basic phenomena of intraction between physical agents and 
tissues. Applications to diagnosis and therapy come quickly enough in the wake 
of such work. Large numbers of animal and human experiments will be re- 
quired. The process cannot be hurried. Clinical research which presses im- 
patiently ahead of the fundamental work will be building on a faulty and in- 
substantial foundation. The point has been succinctly stated by Professor Helle- 
brandt** to the effect that our medical colleagues will never take physical medi- 
cine seriously until the empiricism of its youthful period is replaced ~ solid 
scientific investigation. 


1, Lion, K. S.: Technology and Medicine—Modern Physical Technological Methods Initiate New 
Directions of Medical Research, Develop Better Instruments for Diagnosis and Therapy and Open Up 
New Careers, Technology Rev. 48, (F Feb.) 1946, 


* See catalogue of Castle Films, Inc. 

2. Bearzy, H. J.: A Report on the Program of Training and Research in Physics and Technology 
Conducted at Massachusetts Institute of Technology, Arch. Phys. Med. 27:274 (May) 1946 
3 ME > ee made in teaching seminars, Annual Meeting of American Congress of Physical Medicine, 
ept., 
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was then extended to all departments in 
the Research and Education Hospital. In 
September, 1943, a course’ of training for 
occupational therapists was inaugurated. 
Because of the generous contributions of 
the various departments of the University 
on both campuses, this course met the 
standards of the Council on Medical Edu- 
cation and Hospitals of the American 
Medical Association and was accredited by 
this body in November, 1944. The Uni- 
versity of Illinois has established a prece- 
dent in this field of education by placing 
administration of the curriculum in the 
College of Medicine. It is one of the six- 
teen schools of occupational therapy which 
are accredited by the Council on Medical 
Education and Hospitals of the American 
Medical Association. The enrollment at 
the present time numbers seventy-five. 
The University offers a degree course only, 
the student earning a Bachelor of Science 
degree in Occupational Therapy. Ten 
students have received such degrees to 
date. In addition to these, sixty-five stu- 
dents were graduated from three war 
emergency certificate courses given at the 
request of the office of the Surgeon Gen- 
eral of the Army in 1944 to 1946. 


The teaching staff in occupational ther- 
apy numbers six: the technical director, 
who carries the rank of associate profes- 
sor, the clinical director, with the rank of 
instructor, and four supervisors, with the 
rank of instructor. All other courses on 
both academic and medical campuses are 
given by members of the faculty of the 
respective colleges in which individual 
courses are given. Approximately forty 
semester hours are taken in the College of 
Liberal Arts, nineteen in fine and applied 
arts, eight in agriculture, four in education 
and six in physical education. Twelve of 
the fourteen months of the clinical training 
which the student receives are given in 
teaching units which have been established 
in the Research and Education Hospitals. 
The students spend an average of twenty- 
eight hours a week with patients and nine 
hours in didactic and laboratory instruc- 
tion. Two of the four additional months 
are spent in a tuberculosis sanatorium and 
another two in the state mental hospital. 

In the future program it is planned to 
give more opportunities for clinical in- 
struction of physical restoration. This 
work can be closely correlated with other 
phases of physical medicine. It is also 


planned to develop research in the use of 
occupational therapy to determine more 
recording treatment 
There is a definite 


effective ways for 
planned and progress. 





need for a plan to educate the medical 
students in the use of occupational therapy 
in all divisions of the hospital. 

The patients’ treatments have increased 
during the past two years from an average 
of seventeen a day in June, 1944 to three 
hundred and ten in July, 1946. 

Enlargement of the physical plant is 
planned for the near future. Adequate 
space and personnel will be provided to 
give adequate routine service and also to 
expand the research and teaching facilities. 





New York Society of Physical Medicine 


The regular meeting for March of the New 
York Society of Physical Medicine was held 
March 5 at the Building of the New York Acad- 
emy of Medicine. Dr. Irving S. Wright presented 
the paper of the evening entitled “Neurovascular 
Syndromes of the Shoulder Girdle.” The dis- 
cussion was participated in by Drs. John E. Scarff, 
K. G. Hansson and Janet G. Travell. 





Unusual Group Gives Aid to Rehabilitate 


Amputees * 


“Possibilities Unlimited,” is the title of an or- 
ganization in Cleveland as unusual as its name, 
for in its title this group has expressed its guid- 
ing philosophy. Composed entirely of amputees, 
this organization has a program that should serve 
as an inspiration for local posts of veterans’ or- 
ganizations and civic groups all over the nation. 

In a statement of purpose recently submitted 
for a directory of agencies concerned with reha- 
bilitation and services to the handicapped soon 
to be published, the group described its objectives 
as “the social, vocational, psychological and edu- 
cational advancement of amputees.” This phrase 
also, however, hardly tells the realistic approach 
and human insight behind the story of this grass- 
roots organization. 

The group has a women’s auxiliary, its own 
club rooms and an excellent small publication. 
Funds for its operation have been contributed by 
Cleveland citizens who recognize the important 
role the organization is playing as an agency 
through which its members can learn to partici- 
pate and enjoy the normal activities of the com- 
munity. 

In reality, membership in Possibilities Unlim- 
ited is a type of group therapy in that individuals 
with common problems get together and arrive 
at adequate solutions by an exchange of ideas 
and experience. It is an excellent example of 
amputees helping themselves and helping the 
other fellow, a basic philosophy that might well 
be multiplied by other groups of the disabled in 
communities all over the country. 


* Rusk, New York Times. 
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Rehabilitation Group Formed 


The Connecticut Rehabilitation Association was 
organized in Hartford, to promote the general 
cause of rehabilitation for mentally or physically 
disabled children and adults. Col. James M. 
Quinn, New Haven, was elected president of the 
organization; Randall Hamerick, Ph.D., Bridge- 
port, vice-president, and Frederick W. Novis, sec- 
retary-treasurer. According to the constitution 
adopted at the meeting, the organization will 
“encourage and stimulate within Connecticut pro- 
grams of guidance, physical restoration, training 
and placement in employment for‘all groups of 
disabled persons; promote and encourage the de- 
velopment of rehabilitation centers, and affiliate 
with the National Rehabilitation Association, Inc.” 





American Foundation for High Blood 


Pressure 


Creation of the American Foundation for High 
Blood Pressure to support and develop research 
in the field of high blood pressure and arterio 
sclerosis has been announced by Alva Bradley, 
chairman. Donald E. Hagaman, Cleveland, took 
office in February as_ executive secretary. 
The board of scientific directors has been drawn 
from specialists in cardiovascular disease from 
the entire country. Funds raised on a national 
scale to finance research in the cause and cure 
of high blood pressure in American medical col- 
leges, medical centers and hospitals is the ob- 
jective of the foundation. While high blood pres- 
sure and arteriosclerosis account for a fourth of 
the deaths above the age of 40, funds for research 
have ranked at the bottom of the list among those 
available for research into major causes of in- 
capacity and death. 





Physical Education Consultants Appointed 


The appointment of three outstanding leaders 
in. physical education as consultants in Physical 
Reconditioning to the Physical Medicine Consul- 
tants Division, Office of The Surgeon General, 
has been announced. These appointees are Dr. 
Charles H. McCloy, Research Professor. of Physi- 
cal Education, University of Iowa, Iowa City, 
Iowa; Dr. Arthur A. Esslinger, Director of Phys- 
ical Education, Springfield College, Springfield, 
Massachusetts; Dr. George T. Stafford of the 
School of Physical Education, University of Illi- 
nois, Urbana, Illinois. Recently Physical Medi- 
cine Services have been established in the larger 
Army hospitals. Physical Reconditioning, Phys- 
ical Therapy and Occupational Therapy are com- 
bined in this service. The service will be headed 
by a specially trained medical officer assisted by 
qualified staffs. The consultants will act as ad- 
visors to The Surgeon General on preblems re- 
lated to this hospital program. They will visit 
hospitals, evaluate programs and advise hospital 
commanders on its improvement. They will also 
serve as liaison between the Physical Recondi- 
tioning program and the physical education pro- 
fession. 
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Anniversary of Rheumatic Council 


The Empire Rheumatism Council celebrated its 
tenth anniversary in London. Mr. Bevan, the 
Minister of Health, received the delegates. Among 
those in attendance were Lord Horder, the Min- 
ister of Agriculture, and the presidents of the 
colleges of physicians and surgeons. Dr. Loring 
Swain of Boston presented the greetings of the 
Pan American Rheumatism League. Professor J. 
Axel Hojer, chief medical officer of Sweden, lec 
tured, on the organization of research and treat- 
ment of rheumatism in that country. 





New Manager Takes Charge of World's 
Largest General Hospital 


Mr. Fred A. Hertwig on January 2 became 
warden of the Cook County Hospital, Chicago, 
succeeding Gen. Manus McCloskey. Among those 
present at the ceremony were William. N. Erick- 
son, president of the county board, and Dr. Karl 
A. Meyer, medical superintendent of county in- 
stitutions. Mr. Hertwig, 48, previously was for 
many years manager of a hotel in Evanston. 





Academy Centennial 


In his inaugural address before the New York 
Academy of Medicine, Dr. George Baehr, presi- 
dent, announced the centenary celebration of the 
academy which was inaugurated with a din- 
ner. at the Waldorf-Astoria Hotel, March 6. Dr. 
John A. Ryle, formerly regius professor of phys- 
ics, University of Cambridge, England, and now 
head of the Institute of Social Medicine, Oxford, 
will be the speaker. 





The Improved Vocational Rehabilitation 
Program 


The director of the Office of Vocational Re- 
habilitation, Michael J. Shortley, Washington, 
D. C., has announced that the states and the 
federal government have set a goal of. 150,000 
for civilians to be rehabilitated into employment 
each year, almost four times the number prepared 
and placed in suitable occupations in any one year 
to date. Budgetary estimates of the states in- 
dicate that there is a minimum of 1,168000 physi- 
cally or mentally handicapped persons of working 
age—not including veterans with service connected 
disabilities—in need of vocational rehabilitation 
services. 





Cold Exposure Treatment 


The belief that rapid rewarming of chill sur- 
vivors is dangerous has been disproved. Surviv- 
ors exposed to dangerously low temperatures for 
period of sufficient length to lower the body tem- 
perature to dangerous levels should be rapidly 
rewarmed, preferably by a warm bath, until the 
rectal temperature begins to rise. More gradua! 
rewarming is indicated as soon as the immediat¢ 
danger..from extremely low temperature has 
passed. 











Aural Rehabilitation Center 


Because of the large number of cases of deaf- 
ness resulting from exposure to high explosives 
in World War II, the Army has opened a new 
permanent rehabilitation center for the deaf at 
the Forest Glen annex to Walter Reed General 
Hospital. Designed as a special unit where the 
hearing-handicapped can have their disability ap- 
praised and carrected to the maximum extent 
through hearing aids, lip reading and speech cor- 
rection, the Aural Rehabilitation Center will have 
sufficient space, equipment and staff to care for 
as many as 250 “students.” 





Postgraduate Education in Physical Medi- 
cine in the State of New York 


\nnouncement is made by the Council Com- 
mittee-on Public Health and Education of the 
Medical Society of the State of New York of two 
postgraduate courses in Physical Medicine in the 
“Postgraduate Medical Education Course Outline 
Book, 1946-1947.” 

The Council Committeé on Public Health and 
Education arranges for instruction in a wide va- 
riety of subjects. This program is made available 
through the combined efforts of the members of 
the Medical Society of the State of New York, 
the Division of Industrial Hygiene of the New 
York State Department of Labor and several other 
organizations and associations. 

Physical Medicine No. 1 (arranged by Richard 

Kovacs, M. D.) 

1. Therapy of Chronic Arthritis and Rheuma- 
toid Conditions, with Special Reference to Physi- 
cal Medicine. Richard Kovacs, M.D., 2 East 88th 
Street. New York 28, Professor of Physical Medi- 
cine, New York Polyclinic Medical School and 
Hospital. 

2. Therapy of Poliomyelitis and Nerve Injuries, 
with Special Reference to Physical Medicine. 
Kristian G. Hansson, M.D., 525 East 68th Street, 
New York 21. Assistant Professor of Clinical 
Surgery (Orthopedics), Cornell University Medi- 
cal College; Director, Physical Therapy, Hospital 
for Special Surgery and the New York Hospital. 

3. Therapy of Peripheral Vascular Disease, with 
Special Reference to Physical Medicine. Karl 
Harpuder, M.D., Gun Hill Road and Bainbridge 
\venue, New York 58, Assistant Clinical Profes- 
sor of Medicine, College of Physicians and Sur- 
geons, Columbia University; Attending Physician, 
eee of Physical Medicine, Montefiore 
Hospital. 

4. Medical Rehabilitation. George G. Deaver, 
M.D., 400 First Avenue, New York 10, Clinical 
Professor of Medicine (in charge of Physical 
Medicine), New York University College of Med- 
icine; Physician in Charge of Physical Medicine, 
Bellevue Hospital. 

Physical Medicine No. 2 (arranged and given by 

Richard Kovacs, M.D.) 

1. Electricity in Medicine, including Medical 
and Surgical Diathermy, 

2. Heat, Light, Water and Exercise in Treat- 
ment. 

3. Physical Therapy in Medical Conditions. 
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4. Physical Therapy in Traumatic and Surgical 
Conditions. 

In these four lectures Doctor Kovacs presents 
a brief review of the subject of physical therapy 
from the standpoint of the usefulness of physical 
therapy to the general physician. This course is 
to be recommended to county medical societies 
where instruction in the fundamentals of. this spe 
cialty is desired. These lectures are available for 
special single sessions or as a part of other formal 
courses. 

All communications should be addressed to O. 
W. H. Mitchell, M.D.,, Chairman, Council Com- 
mittee on Public Health and Education and Di- 
rector of Postgraduate Education of the Medical 
Society of the State of New York, 428 Greenwood 
Place, Syracuse 10, N. Y. 


Home-Town Medical Care in VA 


Veterans with service-incurred disabilities in 32 
states, Hawaii and the District of Columbia may 
obtain free medical treatment from physicians of 
their choice under two different plan sof the Vet- 





erans Administration home-town medical care 
program. 
Both plans enable veterans with service-in- 


curred or service-aggravated ailments, upon ap- 
proval of their VA medical officers, to go to 
the local physician of their choice for treatment 
of that service-connected ailment only. 

About half the states are operating under the 
so-called Michigan Plan, the others under the so- 
called Kansas plan. 

Under the Michigan Plan, a non-profit organi- 
zation or corporation sponsored by the state med- 
ical society, handles the administrative details for 
VA, including the payment of cooperating physi- 
sians. Va, in turn, pays the organization a lump 
sum for the professional services rendered, plus 
a small additional amount for handling the ad- 
ministrative work. 

Under ‘the so-called Kansas Plan, all adminis- 
trative work, including payment of individual 
physicians, is taken care of by VA and there is 
no go-between organization. 

However, under both plans, state medical or- 
ganizations serve constantly to see that veterans 
at all times are getting the best possible medical 
attention. : 





Physical Threapy Consultant Division of 
Health Services 


The United States Children’s Bureau, Federal 
Security Agency, Washington, D. C., is pleased 
to announce the appointment of Miss Clara Ar- 
rington as Physical Therapy Consultant on the 
staff of the Division of Health Services. 

Miss Arrington received her B.S. degree in 
Physical Education from the University of Texas. 
She received certificates in physical therapy from 
both Harvard Medical School and Northwestern 
University Medical School. Miss Arrington will 
be in the new Medical and Hospital Unit of the 
Program Planning Section and will share respon- 
sibility for providing consultation services in the 
field of physical therapy. 
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Combination Room Enables Disabled Vet- 
eran to Find Comfort in Home * 


Realizing that model homes individually de- 
signed for veterans who, as a result of injuries 
face lives of wheel-chair living, were beyond the 
financial abilities of most men, the New York 
Chapter of the American Institute of Architects 
is in the process of developing plans for standard 
units that can be incorporated in either new 
construction or in the alteration of existing homes 
and apartments. 


Specifically, these problems narrowed down to 
bathroom, bedroom, exercise and workroom, and 
garage designed for wheel-chair living. The ex- 
ercise and workroom was of particular impor- 
tance as it is necessary that these men participate 
in a certain amount of physical activity to keep 
up their general muscle tone. The designers rea- 
soned, logically, that the room also could be made 
a workroom for either hobbies or vocational pur- 
suits. This combination room is designed with 
a full-length work. table with an angle feature 
that gives working space on three sides of the 
wheel chair. It also has a set of parallel bars 
and an exercise mat that is raised from the floor 
so that it is accessible easily from a wheel chair. 


The bathroom posed particular problems such 
as permitting the veteran to get in and out of a 
shower unassisted. In this case there is a swivel 
seat at the same height as a wheel. chair. The 
veteran pulls out the seat, moves from his wheel 
chair to the shower seat and pulls himself around 
on the swivel that is locked in place by means 
of a stationary bar attached to the shower wall. 
The faucets, soap tray and towel racks are at 
arm’s level and within. easy reach. 


Windows in all of the units are either of the 
casement or ventilator type that can be operated 
by a ratchet, as it is difficult to raise and lower 
the ordinary type of window from a wheel chair. 


Swinging or sliding doors have replaced those 
of the conventional type for additional ease in ope:- 
ing and closing. In all planning, however, con- 
sideration was given to the use of the rooms and 
equipment by other members of the family. 


In their research the architects used the wheel 
chair as the norm. Its width, length, height, turn- 
ing radius and general characteristics were the 
foundations for establishing standards such as the 
width of doors, the degree of slope of ramps, 
clearance in hallways, the height of dressing tables 
and work benches, the location of shelves, the use 
of panel doors for closets and cabinets and the 
location of shelves, clothes poles, light switches, 
door knobs and shower valves. They answer the 
question, for example, of how high the wash 
basin must be raised to accommodate a wheel 
chair and still serve the rest of the family. 


Final blueprints of the standard units soon will 
be available to interested parties without charge 
from the New York Chapter, American Institute 
of Architects, 115 East Fortieth Street, New York 


* Rusk, New York Times. 


Mar., 1947 


City, and from the New York Chapter, American’ 
Red Cross, 315 Lexington Avenue, New York 
City. 





Rehabilitation Hospital for Spastic Children 


A rehabilitation hospital for spastic children 
which would serve as a pilot plant for investiga- 
tion and treatment of cerebral palsy for the state 
and: nation will be established by the University 
of Rochester School of Medicine and Dentisiry 
in cooperation with the New York State Health 
Department and the National Foundation for In- 
fantile Paralysis. Governor Thomas E. Dewey 
has included in his 1947 budget message to the 
New York state legislature an appropriation of 
$150,000 for annual operating cost of the proposed 
clinic. In addition, a five year program under a 
$292,000 grant in aid was made to the university 
last July by the National Foundation for Infantile 
Paralysis for basic research in both cerebral palsy 
and infantile paralysis. Mr. and Mrs. Ernest L. 
Woodward, LeRoy, have offered the university a 
$500,000 estate of more than 50 acres in LeRoy, 
including a spacious residence that will accom- 
modate about 40 patients from 2 years of age and 
up and a staff of forty to forty-five full and part 
time personnel. Cost of converting the building 
into a hospital facility will exceed $50,000, part 
of which Mr. and Mrs. Woodward will provide. 
The LeRoy project is planned as a model and a 
center for training for the various types of per- 
sonnel concerned with the treatment and care of 
cerebral palsy patients. Opportunity will be pro- 
vided for training in research at the University 
of Rochester School of Medicine and Dentistry, 
hospital care at the LeRoy unit and physical and 
occupational therapy. The research program is 
under the direction of Dr. R. Plato Schwartz, 
associate professor of orthopedic surgery in the 
Rochester Medical School. Dr. Alan Valentine, 
president of the university, has entered into nego- 
tiations with the state of New York regarding 
state financial support to cover the cost of oper- 
ation of the proposed clinic over a stated period 
of years. Dr. Edward S. Godfrey, state health 
commissioner, and other advisers of Governor 
Dewey have worked closely with representatives 
of the university in planning the undertaking. 
Trustees of the university have offered all its 
pertinent resources and a special committee ap- 
pointed by Dr. George H. Whipple, dean of the 
School of Medicine, to supervise the basic science 
and clinical research program. While emphasis 
would be placed on spastic cases, the similarity of 
spasticity of muscles in infantile paralysis wil! 
lead, it is hoped, to improved methods of treating 
victims of the latter disease in acute, convalescent 
and chronic stages. 





National Council on Rehabilitation 


The Fifth Annual Meeting of the Nationa! 
Council on Rehabilitation will be held on Apri! 
29-30, 1947, at St. Louis, Mo. 
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EXPERIMENTAL HYPERTENSION. By W. 
Goldring; R. J. Bing; E. C. Coke; W. D. Collings; 


L. WW’. Donaldson; M. L. Goldberg; Harry Goldblatt - 
B. Gomberg; A. Grollman; C. A. Johnson; O. Kamm; 
L. F. Leloir; H. Minatoya; W. G. Moss; E. Ogden; 
I. H. Page; J. W. Remington; L. A. Sapirstein, and 
G. F. |Vakerlin. Cloth. Price, $3.75. Pp. 179. New 
York: New York Academy of Medicine, 1946. 


This is a publication of the papers presented at 
a conference sponsored by the New York Acad- 
emy of Sciences held on Feb. 9 and 10, 1945 in 
New York city. The authors represented the 
most outstanding leaders and investigators in this 
field. The opinions of these men for the etiologic 


mechanism for hypertension from their different 
approaches are given and two papers discuss 
the effect of normal renal tissue extract on the 


lowering of blood pressure. The discussion fol- 
lowing the reading of the papers is included in 
this volume. This is a collection of much useful 
information on the scientific aspects of this all 
important subject. 


THE DIAGNOSIS AND TREATMENT OF 
BRONCHIAL ASTHMA. By Leslie M. Guy, Ph.B., 
M.D., Assistant Professor of Medicine of the Johns 
Hopkins University School of Medicine; Director 
of the Allergy Clinic of the Johns Hopkins Hospi- 
tal, with a Foreword by Warfield T. Longcope, A.B., 
M.D. Professor of Medicine of the Johns Hop- 
kins University School of Medicine. Physician- 
in-chief of the Johns Hopkins Hospital. Cloth. 
Price, $5.00. Pp. 334, with 80 illustrations and 4 
plates. Baltimore: The Williams and Wilkins 
Co., 1946. 


The prevalence and varied manifestations of 
asthma justifies the numerous books that have 
been published about this disease. This work is 
relatively short but is sufficiently complete to be 
of value to the busy practitioner. Consideration 
is given to the usual introductory subjects of 
pliysiology, etiology and pathology and these are 
followed by chapters on diagnosis, complications 
and differential diagnosis of bronchial asthma. A 
chapter on the psychosomatic aspects of the prob- 
lem is not too helpful. The author uses con- 
siderable space refuting the opinions of several 
psychiatrists and presents a rather lengthy case 
report which is not too illustrative. Probably the 
est chapter is the one on treatment and takes 

about two-thirds of the volume. The material 

presented in a clear, straight forward manner, 
describing the medications and methods that are 
valuable as well as those of questionable use 
Che treatment of bronchial asthma by exercises 
that have been promoted extensively and effec- 
lively abroad will be of particular interest to 
physiatrists and physical therapists. In the use 
ot ion transfer of the mucous membranes by 











metals the conclusion is stated “a method of 
treatment for immunological diseases is useless, 
painful and in some cases even harmful.” Case 
reports are frequently employed and in most in- 
stances are interesting] and worth while. 





FOOD AND NUTRITION. Prepared Under 
Direction of Division of Elementary Education 
State Department of Education. In Cooperation 
with the Bureau of Maternal and Child Health, 
State Department of Public Health, California 
State Department of Education. Paper. Pp. 160. 
Printed in California State Printing Office, 1946. 


The purpose of this small volume is apparent 
from its source. Certainly present-day education- 
al needs require of teachers more than a casual 
acquaintance with subject-matter content. All 
teachers cannot be specialists in all the things 
they are called on to do. The problem of nutri- 
tion for the child cannot be overlooked when con- 
ditions show that one-third of the nation is ill-fed, 
that a large number of draftees were rejected be- 
cause of poor teeth, that great numbers of Amer- 
icans Jack fruits and vegetables while the products 
of truck farm and orchard are wasted and de- 
stroyed, that numerous Americans do not have 
the means to purchase the food necessary for a 
minimum healthful diet, and that other thousands 
neither know how to purchase wisely nor how to 
prepare food scientifically for human consumption. 

These problems posed in the preface are not all 
answered. The approach, however, is given and 
the manner in which the material is presented is 
above average, or at least more interesting. We 
believe this a somewhat new departure and sug- 
gest that more from textbooks would be retained 
if the style shown in this format were followed. 
For the purpose for which it is written it is highly 
recommended. 





THE MANAGEMENT OF. OBESITY: A 
HANDBOOK FOR THE GENERAL PRACTI- 
TIONER. By Louis Pelner, M.D. Cloth. Price, 
$3.00. Pp. 144, with illustrations. New York: Per- 
sonal Diet Service, 1946. 


Although the medical literature abounds with 
articles on obesity, so far there exists no single 
practical handbook for the general practitioner. 
The author has filled the existing need by offering 
a maximum of dependable and readily usable 
information with a minimum of essential physio- 
logic and pathologic facts. After brief chapters 
on the history, mortality and morbidity of obesity, 
the author describes in more detail the examina- 
tion of the obese patient, the types of obesity and 
gives a full exposure of the management of the 
usual “exogenous” obesity by diet. He believes 
that the foremost principle is the low calorie diet, 
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and no other treatment is required if this can be 
adhered to. He includes several tested diets 
calculated at each of the three useful caloric levels 
and also explains the use of appetite-depressing 
drugs. He also presents ten well illustrated ex- 
.ercises for reducing. He takes a slap at the pres 
ent popularity of treating obesity by the “tech- 
nicolor” method; giving three different colored 
tablets of amphetamine sulfide, atrophine sulfide 
and one grain of thyroid extract; this method wants 
the patient “to fit” the drugs. A brief outline of the 
diseases in which obesity is a symptom and a 
chapter on the metabolism of the body end this 
ably written and thoroughly practical presentation. 





INJURIES OF THE KNEE JOINT. By J. S. 
Smillie, O.B.E., M.B., F.R.C.S. (Ed.), F.R.F.P.S. 
Surgeon in Charge, Orthopedic Hospital, Larbert, 
Sterlinshire (Scottish E.M.S.); Consulting Or- 
thopedic Surgeon, Industrial Fitness Centre, 
Gleneagles, Perthshire; Honorary Director of Or- 
thopedic Department, Falkirk and District Royal 
Infirmary; Member of the Advisory Committee 
on Rehabilitation of the Miner’s Welfare Com- 
mission; Former Tutor in Clinical Surgery, Royal 
Infirmary, Edinburgh; Clinical Assistant, Ortho- 
pedic Department, Royal Infirmary, Edinburgh; 
Surgeon, Fracture Clinic, Wemyss Memorial Hos- 
pital, Buckhaven, Fife. Cloth. Price, $9.00. Pp. 
311, with 350 illustrations. Baltimore: The Wil- 
liams and Wilkins Co., 1946. 


Although this book should be more valuable to 
orthopedists and industrial surgeons it should 
also be helpful to all personnel working in physi- 
cal medicine who frequently care for the patients 
not only postoperatively but preoperatively as 
well. The technic for the operations of the va- 
rious injuries is given in a general way without 
considering all the details although this is not 
the most important feature of the book. The 
outstanding contribution is the consideration of 
the means of arriving at the diagnosis which in- 
cludes many helpful suggestions both in the his- 
tory and the examination of the patient. The 
author’s experience in the treatment of these 
injuries during the past war was extensive. He 
removed 1133 menisci and cared for many thou- 
sands of other patients referred to him and to his 
clinics. The menisci and ligaments of the knee 
are most thoroughly discussed since they con- 
stitute the bulk of the disorders and disabilities. 
Fractures, wounds, bursitis, synovitis, hemarthro- 
sis and other pathologic conditions of the knee 
joint are given sufficient attention. The opening 
chapter of seven pages is entitled “the importance 
of the quadriceps” in which the author brings out 
the exercises for this group of muscles. The 
paucity of specific remarks for other physical 
therapeutic measures and for rehabilitation is dis- 
appointing and the few remarks about pneumo- 
arthrography are certainly at variance with the 
orthopedists who have utilized this diagnostic pro- 
cedure frequently and successfully. The illus- 


trations, line drawings and the reproductions of 
the radiographs are unusually clear and instruc- 
tive. 
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STEDMAN’S PRACTICAL MEDICAL DIC. 
TIONARY OF WORDS USED IN MEDICINE 
WITH THEIR DERIVATION AND PRONUN. 
CIATION INCLUDING DENTAL, VETERIN. 
ARY, CHEMICAL, BOTANICAL, ELECTRICAL, 
LIFE INSURANCE AND OTHER SPECIAL 
TERMS; ANATOMICAL TABLES OF TITLES 
IN GENERAL USE, THE TERMS SANC 
TIONED BY THE BASLE ANATOMICAL 
CONVENTION; THE NEW BRITISH 
ANATOMICAL NOMENCLATURE; PHAR. 
MACEUTICAL PREPARATIONS OFFICIAL — 
IN THE U. S. AND BRITISH PHARMA. 
COPOEIAS OR CONTAINED IN THE 
NATIONAL FORMULARY; AND COMPRE- » 
HENSIVE LISTS OF SYNONYMS. Edited by 
Norman Burke Taylor, M.D., F.RS., F.R.CS., in 
collaboration with Allen Elsworth Taylor, D.S.O,, 
M.A. Sixteenth Edition with Etymologic and Ortho- 
graphic Rules. Fabrikoid. Price, $7.50 with thumb 
index (without index $7.00). Pp. 1,291, with illus- 
trations. William Wood & Company (Division of 
Williams & Wilkins Company), Mount Royal and 
Guilford Aves., Baltimore 2, 1946. 


As pointed out in the preface hundreds of new 
words have been added, many of which pertain to 
war medicine, tropical diseases and physiologic 
and biochemical topics. Names of the new pro- 
prietary drugs are not included. A new and 
unique feature of this edition is the etymologic 
section by Allen E. Taylor. Some of the special 
features are printing of the Greek roots of medical 
words in Roman letters; brief descripion of the 
technic of clinical laboratory tests; inclusion of 
official pharmaceutical preparations and an appen- 
dix covering weights and measures, tables of 
chemical elements, pathogenic microparasites, 
temperature and barometer scales. Students, 
physicians and many others who have enjoyed 
the long and useful career of this dictionary will 
want to know that a new edition is ready. 





HANDBOOK OF MEDICINE FOR FINAL 
YEAR STUDENTS. By G. F. Walker, M.D. 
M.R.C.P. Medical Superintendent and Physician, 
Peterborough Memorial Hospital; Late Medical 
Tutor and Registrar in the University of Leeds 
and the General Infirmary at Leeds. Sometime 
Major (Medical Specialist), R.A.M.C.; Physician 
E.M.S. Third edition. Cloth. Price, $4.50. Pp. 
308. London: Sylviro Publications, Ltd., 1946. 


A small book intended for the British senior 
medical students. The general plan of the work 
is most confusing. Most handbooks or the synop- 
sis type of books are prone to error because of 
the brevity; however, this one is guilty of more 
than its share. A few sparkles of wisdom are 
found, for example in detecting abdominal tu- 
mors included in the list are “faecal, foetal, flatal”; 
in describing heart failure “no part exchange for 
new models in human machinery in spite of the 
ingenious orthopedists,” and in the advice to stu- 
dents about psychosomatic medicine the follow- 
ing is a gem “the difficulties . . . arise from a 
series of conflicts among authorities who spend 











infinite effort refuting each other with all the 
invective and asperity- of medieval theologicians; 
and from the persistence of much superstition and 
humbug—often very thinly disguised—-in current 
medical practice.” If only more of these wise, 
instructive and effective remarks were present, 
the book would be worth the cost for its terseness 


and ( vriginality. 





INTRODUCTION TO SURGERY. By Virginia 
Kneeland Frantz, M.D., Assistant Professor of Sur- 
gery, College of Physicians and Surgeons, Columbia 
University; Associate Attending Surgical Patholo- 
gist, Presbyterian Hospital, New York; and Harold 
Dortic Harvey, M.D., Assistant Professor of Clinical 
Sureery, College of Physicians and Surgeons, Co- 
lumbia University; Attending Surgeon, Presbyterian 
Hospital. Cloth. Price, $2.50. Pp. 215. New York: 
Oxford University Press, 1946. 


This monograph is based on the introductory 
course in second year surgery at the College of 
Physicians and Surgeons by the late Dr. William 
Clarke, surgeon and pathologist. It is a success- 
ful attempt to present the first things in surgery, 
which every medical man and above all every 
surgeon must know if he is to practice his art 
with understanding. In successive sections the 
essential principles of injury and inflammation, of 
repair of tissue, of the various types of wounds 
and their management are clearly and succinctly 
presented and the principal elements of the con- 
tact with the patient described. All through this 
a philosophy of an inquiring mind has been main- 
tained. This volume offers indeed a welcome and 
valuable contribution to surgical teaching. 





NURSING CARE IN CHRONIC DISEASES. 
By Edith L. Marsh, R.N., S.C.M., Superintendent, 
Cuyahoga County Nursing Home, Cleveland; 
Ohio. Cloth. Pp. 237 with 28 illustrations. Price, 
$3.00. Philadelphia: J. B. Lippincott Company, 
1946. 


Care of the chronic patient, old or young, has 
always been a challenge to the medical profession. 
With the recent scientific advancements in medi- 
cine which have increased life expectancy, the 
need for intelligent and effective nursing care has 
also been increased. From her wide experience, 
the author has been able to present a subject 
which involves almost every field of medicine. 
Her own interest, as revealed even in her factual 
presentation of information and case histories, is 
contagious, 

Each type of chronic disease, e. g., heart dis- 
ease, carcinoma of various organs, arthritis, 
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paralysis, chronic illnesses of ex-service men, etc. 
is thoroughly discussed and the practical facts 
and helpful suggestions necessary for effective 
nursing care are presented. Each discussion is 
followed by a case history which illustrates the 
treatment described. _By this method the author 
hopes to stimulate interest in the patient as an 
individual which she considers a necessity in deal- 
ing with the chronically ill. She also emphasizes 
the need of a sense of humor, patience and a well- 
developed power of observation in those caring 
for these patients. A knowledge of the chronic 
diseases and the concise, accurate reporting of the 
patient’s condition and progress are essential in 
order to obtain the best results from medical and 
nursing care. Important points in the health 
teaching given to each type of patient are fre- 
quently mentioned. She also stresses diet and 
the important part which the nurse plays in 
carrying out diet orders. The book is full of 
practical details of nursing care which should be 
helpful to both student and graduate nurse. 

The types of care available to the chronically 
ill are frankly discussed and recommendations are 
made which would improve existing situations. 
The author favors a chronic hospital, centrally 
located in the city, which should be attractively 
and yet practically decorated and furnished to 
give the patient cheerful surroundings in which 
to spend a long convalescence. No quiet retreat 
away from the world is advocated but rather a 
place where the patient can see life and activity 
in order to maintain an interest in life. This 
hospital would be well equipped with physical and 
occupational therapy departments, barber shops 
and a social service division. The latter could, 
when necessary, make the arrangements for care 
or rehabilitation after hospitalization. 

This volume presents a factual and practical 
picture of the proper nursing care for the chroni- 
cally ill patient. However, minor changes in the 
physical arrangement of the book with better de- 
fined and more accurate headings to the sections 
would increase its usefulness as a text or refer- 
ence work. It is a fine attempt to fill a long-felt 
need in nursing literature and should be in all 
nursing school libraries. 





OCCUPATIONAL THERAPY FOR THE 
LIMBLESS. By Phyllis Lyttleton, C.P.P., M.A.O.T. 
Late Occupational Therapist, Ministry of Pen- 
sions Hospital, Leeds. Paper. Price, 3s. Pp. 
40, with 12 illustrations. London: H. K. Lewis 
& Co., Ltd., 1946. 

A few practical suggestions for applying the 
usual measures of occupational therapy for the 
arm amputee. 
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Pathologic Interverterbral Disk and Its Conse- 
quencies: Cause and Treatment of Chronic 
Pain Low in Back and Subject of Herniating 
Intervertebral Disk. O. R. Hyndman. 


Arch. Surg. 53:247 (Sept.) 1946. 


Hyndman presents evidence that degeneration 
and disintegration of intervertebral disk in the low 
lumbar region is the predominant cause of chronic 
pain low in the back. Herniation and rupture of 
a disk is an advanced stage of degeneration and 
is associated with the syndrome oil compression 
of a nerve root. The process of degeneration of 
the nucleus pulposus and annulus fibrosus is a 
prerequisite to herniation. Whatever role trauma 
may play, it is only an accessory one. The syn- 
drome of chronic pain low in the back is due 
to a weakened lumbar or lumbosacral joint. The 
syndrome of radiating pain in sciatic distribution 
is due to compression of a nerve root. These two 
syndromes are separate entities. They are due to 
different aspects of the same pathologic process 
and hence may exist independently or combined. 
Treatment of the degenerating disk consists in re- 
moval of the pathologic tissue. The result is 
contingent on the development of a new fibro- 
cartilaginous disk that serves to fuse the adjacent 
vertebrae into a mechanical unit. There are a 
number of different types of herniation. 





The Treatment of War Injuries of the Hand in 
the U. S. Army. Julian M. Bruner. 


J, Iowa M. Soc. 36:509 (Dec.) 1946. 


The most striking feature of the treatment of 
war jnjiries of the hand in the U. S. Army was 
their treatment as a separate entity. Previously 
these wounds had been classified as plastic, or- 
thopedic, or neurosurgical cases according to the 
structures involved. The frequency in war wounds 
of combined lesions of skin, nerve, bone, joint and 
tendon, led to the conclusion that wounds of the 
hand constituted a separate problem necessitating 
special treatment by surgeons competent to deal 
with any or all of the above structures. 

Many patients with recent hand wounds ex- 
pected reparative surgery to be done at once on 
transfer to general hospitals in this country. How- 
ever, it was necessary in most cases to allow time 
for the disappearance of residual infection and 
for the maturation and resolution of scar tissue. 
During this waiting period three measures were 
found to be of definite value. 

Corrective splinting was of major importance. 
Splints were designed to overcome existing con- 
tracture and malpositions. They were made light 
in weight, and force was applied by elastic trac- 
tion or pressure whenever possible. 

Physical therapy, consisting usually of whirl- 
pool baths, light massage and exercise, was of 
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great value in early stages of treatment in help- 
ing to resolve residual swelling and induration. 

Occupational therapy was found indispensable 
in later'stages of treatment. The patient was thus 
encouraged to take an active part in his own re- 
habilitation, and the results in improved hand 
function and general mental attitude were strik- 
ing. 

Certain patients needing long periods of time 
before surgery could be done were given con- 
valescent furloughs for work at home or on the 
farm, and on return to the hospital they showed 
remarkable improvement in circulation of tissues 
and general softening of the hand. A period of 
three to six months from the date the wound 
stopped draining was considered necessary before 
reconstructive surgery could be undertaken. 





Quantitation and Regional Distribution of Sweat- 
Glands in Man. Walter C. Randall. 


J. Clin. Investigation 25:761 (Sept.) 1946. 


The distribution of sweating in normal and 
pathologic conditions has been the subject of 
many investigations, and many methods for qual- 
itative and quantitative measurement of the 
amount of sensible and insensible perspiration 
have been described. A survey of available lit- 
erature has revealed fewer methods for quantita- 
tion of the number of functionally active sweat 
glands, and none which combine the technical 
simplicity and accuracy of the method herein de- 
scribed. 

A method is described for the detection of 
sweating, and for enumeration of functional sweat 
glands in a given area under various kinds of 
stimulation. The method furnishes a quantitative 
measure Of the number of active glands, and a 
qualitative measure of the amount of sweat se- 
creted from each functional sweat pore. 

A comparison of thermal and direct cholinergic 
stimulation demonstrates that relatively severe 
thermal stimulation is required to activate as 
many glands as acetyl-beta-methylcholine (me- 
cholyl). From theoretical considerations, the lat- 
ter might be expected to activate the maximal 
number of functional glands in a given area in a 
given individual. 

Maximum sweating consists of a combination 
of both increased numbers of participating sweat 
glands and increased output per gland, occurring 
in that order, with a demonstrable time interval 
separating the 2 levels of sweat output. 

Patterns of distribution of sweat glands under 
maximum, or nearly maximum, stimulation indi- 
cate considerable numerical variation in sweat 


glands from area to area, and from individual to 
individual. 








There is further evidence that sweat output per 
individual gland in different areas and under dif- 
ferent conditions, shows large variations. 





Backache. Peter-Cyrus Rizzo. 
Indust. Med. 15:642 (Nov.) 1946. 


There are two distinct types of backaches, the 
psychosomatic with or without some skeletal 
changes and the real with pathology. It is the 
opinion of the author that the largest group of 
cases falls into the first category. 

Manipulation of the hips and spine is a helpful 
procedure, especially in those cases where the on- 
set is with sudden sharp “catch,” These manip- 
ulations should be done gently and often times 


best results are obtained if the patient is relaxed 
with a sedative or even an anesthétic such as 
sodium pentothal. Other forms of physical ther- 
apy such as diathermy and exercises may be in- 


stituted if symptoms are present 10 to 14 days 
from onset of condition. 





Refrigeration in Surgery. Charles J. Mock. 
J. Michigan M. Soc. 45:1344 (Oct.) 1946. 


Refrigeration retards cellular metabolism, in- 
hibits bacterial growth, diminishes formation and 
absorption of histotoxins, and controls pain. Tis- 
sues are preserved and time is gained to allow 
establishment of collateral circulation, to prepare 
the patient for surgery and to permit recovery 
from complications. Refrigeration without a tour- 
niquet may be continued indefinitely with these 
benefits, without detrimental’ effects except for 
some delay in healing during the time of chilling. 
This refrigeration analgesia is, in addition, ad- 
vantageous for skin grafting and other minor 
procedures and as a basal anesthetic. Under re- 
frigeration anesthesia with a tourniquet, amputa- 
tions may be performed without pain or shock. 
This shockless amputation is of great value in the 
elderly, debilitated, poor operative risk, with ar- 
teriosclerosis, with or without diabetes; in severe 
trauma of the extremities when additional shock 
must be avoided and when the use of a general 
or spinal anesthesia is contraindicated; and in 
bilateral amputations. 





Late Repair of Tendons in Hand. G. V. Webster. 
Am. J. Surg. 72:171 (Aug.) 1946. 


Webster points out that primary suture of flex- 


or tendons in the fingers still results in failure 
at tle hands of all but a few experts, and most 
of these cases result in disabilities which require 
late plastic repair. If infection has occurred, if 


foreign bodies have remained in the wound or if 
multiple surgical procedures have been performed, 
late tendon repair offers only a fair chance for 
recovery of function. If fingers have been ruth- 
lessly opened, cutting across flexion creases at 
rig! t angles and destroying the “pulley” mechan- 
ism in the fingers, little hope can be given for 
restoration of function. Some of these cases can 


be improved by excision of all volar scar and 
replacement with a pedicle flap of skin and fat. 
A hand with flexible joints, intact nerves and 
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good circulation presents the ideal situation for 
late tendon repair. A final evaluation of results 
should be deferred for a year to eighteen months. 
Tendons, like bones, aline their structure in the 
direction of the stress which is put on them, and 
often a finger which flexes poorly at three months 
will be improved at six months to a year later. 
Premature reexploration of a finger that has been 
operated on may forfeit all chance of final im- 
provement. The author stresses the importance 
of knowledge of anatomy, of a bloodless field, of 
carefully planned incisions and of closure of 
wounds without buried sutures. The cooperation 
of the patient must be excellent. Good results 
are frequent, but excellent results are rare. 





Some Observations on Men Sitting Quietly in 
Extreme Cold. ‘Steven M. Horvath; Howard 
Golden, and John Wager. 


J. Clin. Investigation 25:709 (Sept.) 1946. 


Military operations in cold weather naturally 
pose many problems. One of the most important 
is related to immobilization of men for long pe- 
riods of time, preventing them from indulging in 
even the smallest movements from fear of having 
their presence detected. The experimental work 
being reported is concerned with the reactions of 
soldiers sitting quietly for periods of two to three 


hours in environmental temperatures ranging 
from 1 to —40 C. 
Continuous observations were- made of the 


metabolic rate, skin and rectal temperatures of 
men while dressed in Arctic uniforms and sitting 
quietly in extremely cold environments. Ambient 
temperatures ranged from 1.1 to —40.0 C. 

The heat production in the cold was above basal 
values during the entire test period. In the —40 
C. environment, average metabolic increases of 
13, 53, and 74 per cent were recorded for the 
first, second and third hours, respectively. The 
rise in heat output during the first hour could not 
be explained on the basis of shivering. In the 
third hour, shivering was present in the majority 
of the subjects. Neither the role of chemical 
mediators, nor that of increased muscular tonus, 
could be clearly delineated, and require additional 
investigation, 

The fall in rectal temperatures was moderate, 
although values of 35.4 C. were occasionally ob- 
served. The absolute value was not correlated 
with the presence of shivering, and therefore, low 
rectal temperatures could not be considered as 
the stimulus for shivering. 

Mean skin temperatures fell precipitiously dur- 
ing the first hour of exposure, and were stabilized 
before the end of the test period. Considerable 
variability was observed in both the rate and ex- 
tent of fall, not only in different men, but in re- 
peat tests on the same subject. 

Of all the skin areas, the hands and feet ex- 
hibited the greatest temperature changes in both 
rate and degree of fall. Toe temperatures below 
0 C. were noted in several instances. The sus- 
ceptibility of the extremities to cold environments 
was related to their sensitive vasomotor mechan- 
isms, and to the fact that they were provided 
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with the least amount of insulative protection. 

The responses of men exposed to cold environ- 
ments are subject to considerable variation, and 
extreme care must be exercised in the interpreta- 
tion of data obtained, whether on a few or a large 
number of subjects. 





Posttraumatic Contractures. A. D. Speranski. 
Am. Rev. Soc. Med. 4:22 (Oct.) 1946. 


Studies were undertaken on the nature of post- 
traumatic contractures. Some posttraumatic con- 
tractures are not the result of scars and others 
occur after superficial soft tissue wounds without 
injury to large nerves. 

Work was carried on for several years on dys- 
trophic processes in the nervous system produced 
by various methods. 

Both central and peripheral irritation was in- 
vestigated in order to ascertain in what manner 
extensor rigidity was intensified after external in- 
fluences. It was noted that the side on which 
the animal lies is always under greater tension 
than the opposite. Investigated also were other 
forms of peripheral irritation likewise related to 
the proprioceptor but of a more specialized char- 
acter. A local inflammatory process might be 
such an irritation. The detail of the experimental 
procedure is given. 

It may be assumed that peripheral trauma or 
inflammation produces irritation of the nervous 
system which in turn acts as a course of further 
irritation. This source of nervous irritability is 
always manifest in the intact animal because the 
unusual mobility of the nervous system favors 
rapid compensation for any functional disturb- 
ance. 

Incipient “reflex” contractures or other affec- 
tions such as causalgia lacking clearly defined organic 
changes should be treated by counterirritation in a 
symmetrical part of the body. This stimulation 
may be the quartz lamp, roentgen rays, mustard 
poultice, cantharidin or, as recommended by Davi- 
denkov, novocaine. Probably different, combina- 
tions are called for in various cases. This treat- 
ment does not hold any danger for the patient. 





Conduction Velocity and Myelin Thickness in Re- 
generating Nerve Fibers. F. K. Sanders, and 
D. Whitteridge. 

J. Physiol. 105:152 (Sept. 18) 1946. 


Measurements have been made of conduction 
velocities in the peroneal nerves of rabbits re- 
generating after a crush lesion: (a) in the proxi- 
mal stump after 56 to 486 days of regeneration; 
(b) in the distal stump after 14 to 486 days of 
regeneration. 

Proximal to the lesion, after 56 to 146 days of 
regeneration, the largest fibers conduct at about 
7.5 m./sec. faster than the corresponding fibers 
in normal nerves. Such fibers have thicker mye- 
lin sheaths than the corresponding normal fibers. 

In nerves which have been allowed to regen- 
erate for 456 and 486 days the nodes of Ranvier 
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on the largest fibers are more closely spaced than 
on fibers of corresponding diameter in normal 
nerve, although the two types of fibers conduct 
at similar rates. 

As a result of these experiments it is concluded 
that, in the peroneal nerve of the rabbit conduc- 
tion velocity has a relation to myelin sheath thick- 
ness and is independent of internodal distance 





Edema. Wilson A. Swanker. 
Indust. Med. 15:636 (Nov.) 1946. 


One of the major handicaps of the successfy] 
management of the traumatic case is the irre- 
sponsible formation of edema. : 

The spilling from the capillary field into the 
surrounding tissues of a sero-fibrinous fluid is the 
basic pathology of edema. The more abrupt the 
fracture of this cycle the less likely will be the 
establishment of dysfunction and/or deformity 
caused by the resulting adhesions. 

Manipulation and passive exercise in the post- 
traumatic postimmobilization stages of injury to 
the extremities establish an edema which will per- 
sist and grow more severe so long as these meth- 
ods are employed. Manipulation is a two-edged 
sword. There is no doubt that diligent manipu- 
lation will break up the existing adhesions, but 
the tearing of these adhesions will cause the for- 
mation of new serofibrinous exudates which will 
in turn form new adhesions and fortify the old 
adhesions. Passive exercise is merely a mild 
form of manipulation. Passive exercise, although 
probably not severe enough to break up the exist- 
ing adhesions, does cause swelling which readily 
finds the channels in the tissue arising from the 
original edema, extends these channels and opens 
new ones. The continuation of passive motion 
encourages the laying down of the glue-like fibrin 
from the serofibrinous exudate. 

Active exercise is imperative. It is through 
active exercise of all joints that are not involved 
that edema is most effectively and successfully 
combated and relieved.. None of the other joints 
of the extremity should be restricted. The only 
exception to this rule is in a fracture in the distal 
one inch of the radius and the single malleolar 
fracture. The joints must be actively, never pas- 
sively, moved throughout the full joint excursion. 
“Waggling” of the fingers is very unsatisfactory. 
In fact, it is valueless. These exercises should 
occupy a major portion of the patient’s day early 
in the treatment. Occasionally the swelling will 
be used as an index of the severity of the injury. 
Some physicians have been known to consider 
this and prescribe rest until the swelling has sub- 
sided. However, the diametrically opposite treat- 
ment should be instituted. If the external support 
is properly adjusted, it will aid in the active ex- 
ercise by the elimination of pain. There will be 
some discomfort on the initial institution of the 
active exercises, especially if there has been a 
time lapse after the injury occurred. The active 
motion should be started immediately following 
the setting of the plaster. The early laying down 
of fibrin progresses hourly, so that it may be 














stated that adhesions begin to form immediately 
following the injury. Active exercise will not only 
prevent these adhesions from consolidating but it 
will also accelerate the venous return, thus elim- 
inating the capillary stasis causing the edema. 





Removal of Superfluous Hair by Monopolar 

Coagulation. Murry M. Robinson. 

M. Ann. District of Columbia 15:531 (Nov.) 

1946 

The equipment consists of a spark-gap machine 
which is normally used for surgical diathermy. 
The current is delivered at the papillae through 
a fine platinum iridium needle placed in a chuck 
handle at an angle of about 45 degrees so that the 
chuck handle can be held in much the same man- 
ner as a pencil. A rather detailed description cf 
the technic. used by the author is presented. 





Vocationa] Rehabilitation in Illinois. Emmet F. 


Pearson, and Duane Darling. 
Illinois M. J. 90:221 (Oct.) 1946. 


In Illinois there are approximately one million 
four hundred thousand chronically ill and disabled 
persons according to the results of a recent Na- 
tional Health Survey. Of this number it is ésti- 
mated that fifty-six thousand are vocationally re- 
habilitable. It is the responsibility of the Illinois 
Division of Vocational Rehabilitation to help these 
men and women become productive and secure 
in remunerative occupations through its program 
of physical restoration, training and placement. 

The deaf and hard of hearing, the epileptic, the 
cardiac, the tuberculous, the blind, the orthopedi- 
cally crippled, the mentally ill and others are 
eligible for service if there is a reasonable pos- 
sibility that the individual will be able to en- 
gage in an occupation after rehabilitation. To 
make the necessary adjustment to place the handi- 
capped individual in a suitable job the division 
provides medical examinations; psychologic test- 
ing; vocational guidance, medical and psychiatric 
diagnosis and treatment; surgery and hospitaliza- 
tion; prosthetic devices; training in schools, col- 
leges and industries; occupational tools, equip- 
ment and licenses; placement in the right job; 
and postplacement follow-up to see that worker 
and job are properly matched. 





Fluorescein Circulation Time as a Prognostic Sign 
in Experimental Traumatic Shock. S. C. Wang; 
T. E. Painter, and R. R. Overman. 


J. Exper. Med. 84:549 (Dec. 1) 1946. 


Repeated determinations of the circulation time 
by the fluorescein method were made in normal 
and shocked dogs. In normal animals the cir- 
culation time ranges from 9 to 16 seconds with 
an average of 12.6 seconds. In traumatic shock 
the circulation time is invariably prolonged. 

For prognosis in the traumatized animal two 
determinations of fluorescein circulation time sep- 
arated by an interval of 1 hour are essential. If 
the second circulation time is longer than the 
first and both are over 30 seconds, the animal 
will not survive without therapy. On the other 
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hand, if the second circulation time is below 25 
seconds or is considerably shorter than the first, 
the prognosis is good. In many of these experi- 
ments the change in circulation time appeared to 
be the earliest index of eventual recovery or 
death. It gave a clue to the fate of the animal 
when no decisive judgment could be made from 
the blood pressure and heart rate. 

In three dogs the cyanide and fluorescein cir- 
culation times were compared during shock. It 
was found that the cyanide circulation time, 
though increased in shock, remained at a fairly 
constant value while over the same period the 
fluorescein. circulation time showed progressive 
changes. This discrepancy between the cyanide 
and fluorescein methods may be explained by the 
fact that the former does not include the minute 
peripheral systemic circulation. Since the study 
of shock is concerned with tissue anoxia and is 
primarily a phenomenon of the failure of the 
peripheral circulation, it is important to choose 
procedures such as the fluorescein method as a 
measure of the condition of the peripheral vas- 
cular system. 





Low Back Pain and Sciatica. A. S. Blundell 


Bankart. 
Practitioner 157:367 (Nov.) 1946. 


According to the author, if you stand these pa- 
tients up in front of you and say to them “where 
is your pain?” they will automatically separate 
themselves into five groups. 

The largest: group will indicate quite accurately 
the posterior superior spine of the ilium which 
overlies the center of the sacro-iliac joint. On 
pressing with the thumb over this point, the pa- 
tient will wince or exclaim and, although there 
may be some superficial hyperesthesia around it, 
there is little difficulty in establishing the fact 
that this is the principal seat of the pain. There 
is often pain referred to the outer side of the 
thigh and the groin, but not down the back of the 
thigh. The x-rays are normal. This is sacro- 
iliac strain, the most common cause of persistent 
pain in the lower part of the back. 

A smaller group will draw their fingers hori- 
zontally across the back just above the sacrum 
and say that the pain is there. 

The third group will indicate a point over the 
erector spinae muscle on one or other side. 

The fourth group, when asked to localize their 
pain, will point to the upper part of the buttock 
and on investigation it will be found that th- 
point of maximum tenderness is not over the 
posterior superior spine, but about an inch-and- 
a-half below and to the outer side of it, i. e., over 
the great sciatic notch. These two points are 
anatomically close together, but clinically they 
are miles apart and there should be no difficulty 
in distinguishing between them. The pain goes 
down the back of the thigh and leg and it may 
reach the foot—in fact, these patients have sci- 
atica. 

Lastly, there is left a group of cases which 
have nothing in common except that they do not 
fall into amy of the preceding groups, but they 
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all have sufficiently distinctive features of their 
own. 

But it is suggested that the inflammatory re- 
action around the joints in arthritis is responsible 
not only for the stiffness of the lumbar spine, 
but also for the irritation or inflammation of the 
adjacent spinal nerves. It is perhaps significant 
that with the exception of local injections into 
the nerve, nearly all the measures commonly em- 
ployed for the relief of sciatica are also those 
which are found useful in chronic arthritis. These 
include rest in bed, immobilization in plaster, va- 
rious forms of physical therapy, especially heat. 
massage, exercisés, and manipulation. It only remains 
to add that whién these measures fail, persistent 
sciatica can rey always be cured by excision 
of the lateral intervertebral joints (spinal arthrec- 
tomy). This opération opens up the intervertebral 
foramina behind and effects- a “decompression” 
of the spinal nerves within them. 





Electrical Resistance of the Skin. Effect of Size 
of Electrodes, Exercise and Cutaneous Hydra- 
tion. Irvin H. Blank, and Tacob E. Finesinger. 


Arch. Neurol. & Psychiat. 56:544 (Nov.) 1946. 


Various factors influencing the measurement of 
skin resistance have been repeatedly investigated. 
Various types of apparatus, electrodes and elec- 
trode pastes have been used in these investiga- 
tions. Variations in skin resistance have often 
been observed which were not entirely understood. 
It is felt that by a better understanding of the 
variations in the technic of measuring skin re- 
sistance more consistent and comparable results 
could be obtained. The use of a standardized 
technic by different investigators would be helpful. 

A simple apparatus was constructed making 
use of the Levine circuit. The apparatus consists 
of two 4.5 volt dry cells connected in series, two 
Centralab variable resistances of 50 and 750 ohms 
maximum resistance connected as a potential di- 
vider, a Triplet D. C. voltmeter No. 677 and a 
Triplet D. C. microammeter No. 676. The entire 
apparatus was assembled at a cost of less than 
$25. Since the smallest scale division of the micre- 
ammeter is 1 microampere, this instrument is not 
very accurate when one is working with extremeiv 
small currents. 

The following observations were made: 1. Ap- 
parent skin resistance decreases (a) as the size 
of the electrode is increased and (b) as the su- 
perficial layer or layers of skin become hydrated 
as a result of continuous contact of electrode 
paste with the skin. 2. Apparent skin resistance 
increases during rest following exercise or activ- 
ity. 3. The size of the electrode is determined by 
the area of skin wet with the electrode paste or 
sweat (effective electrode), and not by the abso- 
lute size of any part of the electrode itself. 4. Any 
aqueous film, such as sweat, outside the area of 
the electrode, but continuous with the electrode 
paste, acts to increase the size of the effective 
electrode. 5. The values for apparent resistance 
of two areas of skin, such as the palmar and the 
volar surface of the forearms, which may differ 
greatly when the subject is at rest, approach the 
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same magnitude when the patient exercises vigor. 
ously. 

In any experiment in which the effect of a 
stimulus on apparent skin resistance is being 
measured one should be sure that the resistance 
is not changing as a result of (a) variation in the 
area of skin wet with the electrode paste or with 
sweat, (b) rest following exercise or (c) hydra- 
tion of the skin by the electrode paste. 





Construction and Use of Bed Gymnasium. Vin- 
cent DeP. Farrell. 


U. S. Nav. M. Bull. 46:1621 (Oct.) 1946, 


The Bed Gymnasium, or “Bed Gym,” designed 
by the author for use by bed patients in the 
physical-rehabilitation program at the U. S. Naval 
Hospital, Shoemaker, Calif., is a portable appara- 
tus that can be moved about the wards and 
wheeled over a bed or a wheel chair. The vari- 
ous attachments are used by a patient to ex- 
ercise the sound as well as the injured parts of 
his. body. 





Disability Evaluation. Harry C. Hughes, 
Northwest Med. 45:827 (Nov.) 1946. 


From the standpoint of economics industrial 
disability and its evaluation probably began with 
such basic matters as sanitation, industrial haz- 
ards, safety protection and other problems perti- 
nent to the general field of industrial medicine 
This paper is confined to the problems of actual 
calculation of disability and in fact the restriction 
goes even. further. 

Too often the author thinks the application of 
physical therapy is unnecessarily, if not actually 
harmfully prolonged. It runs over into the period 
when work, perhaps in a lighter form than the 
usual occupation, would accomplish results more 
rapidly and certainly. Valuable as massage, dia- 
thermy, whirlpool and supervised exercises may 
be, the time eventually comes when real working 
effort must be expended to stimulate the com- 
plete recovery of tissues to normal. This point 
must be decided by careful, clinical judgment. If 
begun too soon, the patient sees how far short 
of his former capacity he falls, becomes discour- 
aged and disheartened and not too infrequently de- 
velops either a conscious or subconscious fear of 
future economic dependency. 


Acne Vulgaris and Its Treatment. G. B. Mitchell- 
Heggs. 
Practitioner 157:379 (Nov.) 1946. 


Mild cases of acne treated at home with hot 
packs and lotions are assisted by ultraviolet light 
therapy, in gradually increased suberythema doses. 
In severe cases with considerable blackhead for- 
mation and pustulation, better results are obtained 
by repeating erythema doses once in ten to four- 
teen days. This produces a uniform peeling and 
can be repeated three or four times with safety. 
Severe sunburn and subsequent sensitization to 
the sun, or dermatitis medicamentosa througit 
over-treatment, must be avoided, especially in 
very fair people or those with a history, or family 
history, of allergic skin diseases. 








